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® Installs simply by plugging in line 
with handset. 
© Activated by single button. 


Learn more about the new 
DME 9600 Dual Mode Encryptor 
and Transcrypts complete line of 
voice privacy products. Call 1-800- 
228-0226 (outside the USA, call 
001-402-474-4800) and ask for 
the VOICE PRIVACY DESK. 
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All about towers, and visits in St. Louis 


Towers 

Growth in wireless communications re- 
quires more and more base station trans- 
mitter and receiver sites, Can you believe 
it? The FCC estimates that already there 
wre about 500,000 antenna towers in the 
United States. About 70.000 of them that 
require obstruction marking and lighting 
might be among the mere obvious towers. 
but still there are about a half-million an- 
tenna towers in use. 

Sometimes existing lowers can be used 
to support additional antennas. Sometimes 
new towers are necessary for growing 
conventional and trunked private wireless 
networks. SMR. ESMR, cellular, paging. 
narrowband PCS. wideband PCS and mi- 
crowave communications. For work on 
new or existing towers. how do you find 
qualified tower workers? Should you hire 
a contractor? How do you make your se- 
lection, supervise the work and evaluate 
the results? 

May 22-24 in St. Louis, we attended 
three days of classroom instruction about 
installing tower sites. “Foundations” was 
one of the first subjects to be covered. For 
example, the course taught how to order 
and how to interpret soil tests, what to 
expect in excavating a site, how steel rein- 
forcement bars should be prepared, how 
to evaluate concrete quality to accept or 
reject concrete delivered to a site and 
how to cope with various weather-related 
problems. 

“You'd be surprised how many mis- 
takes are buried in foundations,” said Ed 
Muehlfelt, one of the class instructors. 
Almost every foundation /eoky properly 
done at completion, but if the soil was not 
properly evaluated or if mistakes were 
made in surveying and excavating the 
hole, forming the volume to be poured, or 


mixing and reinforcing the concrete, 
tower life might be shortened by founda- 
tion defects that would be almost impos- 
sible to detect. The resulting damage to— 
or at worst, the collapse of—a tower is far 
less expensive to prevent than to remedy. 

Safety, rigging. antennas, transmission 
lines, connector installation and weather- 
proofing, maintenance, electrical ground- 
ing and various compliances required by 
the Federal Communications Commis- 
sion, the Federal Aviation Administration 
and the Occupational, Safety and Health 
Administration were among other topics 
covered in detail. 

Organizations that own and use towers 
may not necessarily use their own em- 
ployces to erect towers, to install equip- 
ment on them or to maintain the lower 
and the site, but knowing what is required 
for the best results makes it easier to or- 
der, to supervise and to evaluate the nec- 
essary work. 

The course we attended ts conducted 
by the Educational Services division of 
Broadcast Communications. New Glarus, 
WL Because MRT emphasizes practical 
information, we chose the “Installing 
Tower Sites” course. “Managing Antenna 
Sites” offers similar information in a 
shorter course designed to help managers 
to select contractors and monitor their 
work. The division manager. Glenn A. 
Kramer, organizes the classes in various 
cities and teaches some of the subjects. 
Meuhlfelt is the company’s senior applied 
engineer. 

The “Installing Tower Sites” course also 
included hands-on instruction from a rep- 
resentative of Andrew Corporation's 
Heliax Institute, Orland Park, IL. about 
handling coaxial cable and waveguide con- 
nector installation and weatherproofing. 

Many thanks to Broadcast Communt- 
cations for the opportunity to attend the 
course. 


Dispatch center visits 

Susan L. Gallagher. corporate commu- 
nications manager for Union Electric in 
St. Louis, made arrangements for us to 
visit the company’s radio communica- 
tions dispatch center. George A, 
Schindler, the company’s supervising en- 
gineer. wrote a feature article about Union 
Electric's radio Communications system 
for the June 1993 utility Communications 
supplement Issue. 

Huge maps that display transmission 
and distribution grids often require 
rooms with ceilings several stories high 
at utility dispatch centers, and that 
mikes for spactous working conditions, 


Union Electric ts no exception. We'll 
show you a picture in a future issue. 

Candice Green of the St. Louis Metro- 
politan Police Department's public infor- 
mation division arranged our visit there. 
Watch commander Ron Black showed us 
the dispatch facility. and lead technician 
Charles Esenberg showed us the repair 
facility. These facilities, which include a 
20-channel, SOOMH~z trunked radio sys- 
lem, were constructed within the past few 
years. and they reflect careful planning 
and ongoing maintenance since their 
installation, 

Sgt. Mark Dougherty of the St. Louis 
County Police gave us an opportunity to 
see the county's dispatching facility. The 
facility serves a huge area with a multisite 
VHF highband conventional simplex ra- 
dio system. 

Thanks to all of our hosts for making 
these visits possible. 


Ranken Technical College 

K.T. “Tom” Green Sr.. the instructor of 
communications electronics and the com- 
munications manager for Ranken Techni- 
cal College in St. Louis, showed us around 
school (and drove us to the county police 
department and to the airport—thanks!). 
The two-year communications electronics 
course includes radio and telephone equip- 
ment installation, maintenance and repair. 

We met Tom several years ago when 
he joined the volunteer leadership council 
of the Association of Communications 
Technicians, a membership section of the 
Personal Communication Industry Asso- 
ciation, He completed four years as coun- 
cil chairman in May. 

With some of its facilities having been 
built in 1905-1907, Ranken boasts an al- 
tractive, uncrowded architecture that even 
includes a section of marble hallways. 
Communications electronics students use 
modern test equipment and radio and tele- 
phone equipment lor practice. An endow- 
ment fund subsidizes tuition. and fund- 
raising through the years has supported 
building renovations that keep Ranken 
looking fresh. 

Ranken is a much better equipped and 
operated trade school than most that 
we've seen. Qualified radio communica- 
tions technicians are in great demand, und 
for those who wonder where the new tech- 
Nicians are going to come from. Ranken 
is one of the sources. Ranken is smart to 
include telephone subjects in its commu- 
nications electronics course, given the 
convergence of telephone and wireless 
technologies. 


—Don Bishop 
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July 

16-19—Forestry Conservation Communications Association, Edison 
Whalthall Hotel, Jackson, MS, Contact: Joyal Watkins. 601-354-6008. 

26-28—Vehicular Technology Conference, sponsored by [IEEE Vehicu- 
lar Technology Society, Hyatt Regency Chicago O'Hare, Chicago. 
Contact: Keith Paglusch, chairman, 312-399-2378. 

31-Aug. +—Utilities Telecommunications Council, Hyatt Regency and 
Convention Center, Minneapolis. Contact: 202-872-0030. 


August 
13-18—Association of Public-Safety Communications Officials—In- 
ternational National Conference, Detroit. Contact: 800-949-2726. 


September 

20-23—Personal Communications Showease, sponsored by the Per- 
sonal Communications Industry Association (PCIA), Orange County 
Convention Center, Orlando, FL. Contact: 800-326-8638. 


October 


16-18—International Conference on Power Requirements for Mobile 
Computing and Wireless Communications, sponsored by BIS Stra- 
tegic Decisions, Santa Clara Westin & Conyention Center, Santa Clara, 
CA, Contact: 617-982-9500, 

18-20—International Wireless Communications Expo/Fall has been 
canceled. 

19-20—AMTEX, the American Mobile Telecommunications 
Association's Marketing and Technology Conference and Exposition, 
Hilton, Wah Disney World, Orlando, FL. Contact: 202-331-7773. 

26—ERA Communications Trade Fair, Ala Moana Hotel, Honolulu. 
Contact: 310-287-1218. 

29-Noy. I—Wireless Apps, sponsored by the Cellular Telecommunica- 
tions Industry Association, The Mirage Hotel, Las Vegas. Contact: 
202-785-008 1. 


November 

7-9—WirelessWorld Conference and Exposition, sponsored by Cellu- 
lar Business and Mobile Radio Technology magazines, Moscone Con- 
vention Center. San Francisco. Contact: Chris Lotesto, 800-458-0479, 

8-12—Communications Marketing Conference, sponsored by the Com- 
munications Marketing Association, Albuquerque, NM. Contact: 
Bernie Brownson, 303-371-8182. 

17—Radio Club of America, Communications Symposium, 86th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Ron Formella, 201-652-6811. 


1996 
March 


23-25—Wireless 96, sponsored by the Cellular Telecommunications In- 
dustry Association, Dallas. Contact: 202-785-0081. 


April 
24-26—International Wireless Communications Expo/Spring, Las 
Vegas Convention Center, Las Vegas. Contact: 800-828-0420. 


June 
24-27—Supercomm, sponsored by USTA and TIA, Dallas Convention 
Center, Dallas. Contact: 202-326-7300. 


July 
11-13—Communications Expo/Show of the Americas, Miami, FL. 
Contact: 305-229-9992, 


September 

19-21—Personal Communications Showcase, sponsored by the Personal 
Communications Industry Association (PCIA), San Francisco. Con- 
tact: 800-326-8638. 
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Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
Cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting 
pads (supplied with the power supply), to the top of the SL-11A 
(2%4"Hx7%"Wx9%"D) or the SL-11R (2% "Hx7"Wx9%"D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avall- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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| echnically speaking 


Reflection coefficient and reflection angle ... what do they mean? 


By Harold Kinley, C.E.T, 


In radio electronics, there are many 
ways to express the same thing. Refiec- 
tion coefficient is a way of expressing the 
degree of impedance match or mismatch 
between a load and a transmission line or 
between a transmission line and a genera- 
tor. The angle associated with the reflec- 
tion coefficient varies along a transmis- 
sion line. The angle of the reflection co- 
efficient, as well as the aniplitude of the 
reflection coefficient, determines the 
magnitude of the standing wave at a par- 
ticular point along a transmission line. 

Reflection coefficient is normally rep- 
resented by the Greek letter J” (gamma).* 


*Sometimes, reflection coefficient is represented 
by the Greek letter r (rho). 


a AVAVAVAVAV ac 
GENERATOR 
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Figure 1. When a load is not properly matched 
to the transmission line, a reflected wave trav- 
els down the line in a direction opposite to the 
forward wave. The phase retationship of the two 
waves varies along the length of the line, re- 
peating every half-wavelength. The resultant 
voltage depends on the magnitude and phase 
relationship between the two waves. When the 
two waves are in phase (0°), a voltage maxi- 
mum occurs on the standing wave. Conversely, 
when the two waves are 180° out of phase, a 
voltage minimum occurs on the standing wave. 


En 


Figure 2. Two phasors represent the incident 
and reflected waves. The two phasors rotate in 
opposite directions at the same speed of rota- 
tion. This rotation causes variations In the 
amplitude of the resu/tant standing wave along 
the line. 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Carolina 
Forestry Commission, Spartanburg. SC. He is the 
author of Standard Radio Communications 
Manual: With Instrumentation and Testing Tech- 
niques, Prentice-Hall, 1985. He is a member of 
the Radio Club of America. 


The VSWR (voltage standing wave ratio} 
can be determined from IP by using Equa- 
tion | in the box at the right. 

When a transmission line terminates in 
an impedance (Z:) that is not equal to the 
transmission line characteristic imped- 
ance (Z»). a reflected wave appears on the 
line. The voltage of the reflected wave 
(Er) will travel from the load toward the 
generator. This movement is opposite in 
direction to the forward or incident wave 
(Ay). (See Figure 1, below left.) 

The phase relationship between & and 
Er varies at different points along the 
line. This variation is represented by 
phasors in Figure 2, bottom left. As 
shown, £1 rotates counterclockwise, and 
Ex rotates clockwise. Each phasor rotates 
at the same speed but in an opposite 
direction. This difference causes the 
phasors to add and subtract according to 
the phase relationship between them at 
any given point. 


Complex impedance mismatch 
Consider a complex load of 20 — j80 
ohms connected to a 500 transmission 
line. How do we calculate the reflection 
coefficient and the angle of reflection? 
Use Equation 2. The calculations are 
shown in the box below. The load imped- 
ance (Zi) must be entered in complex 
form. The magnitude of the numerator 
and denominator is then found by taking 
the square root of the sum of the squares 
of the absolute values (disregarding 
signs) of the rea/ and imaginary compo- 
nents. The angles are determined from the 
tangents. For example, for the numerator 
the tangent is —40/-15 = 2.666. 


tan” (=3) = 69.4° (69.4° + 180° = 249.4°) 


a a 40 


~ sin6o.a> 


40 - 
Zi + 2Zo.=>——— 
é ° -$in48.8° 
42.7 2249.44° 
53.24 — 48.81" 


[2] 
o=8-(720A) [3] 
E= (Feoso+ 1)? +(T'sin 4)? 
a 
R, Scapa [6] 


%REF. POWER = 10072 [7] 


Tan'(2.666) = 69.44°. Figure 3 on page 
72 shows that the result lies in the third 
quadrant, and so we must add 180° to 
69.44° to get 249.44°. The denominator is 
calculated similarly to get a magnitude of 
53.15 at un angle of —48.81°. Finally, the 
reflection coefficient (1) is calculated to 
be 0.8 at an angle of 298.25°, or simply 
—61.7°. This is the reflection coefficient 
(1) at the load. 

To find the relative voltage level of 
the standing wave at the load, use Equa- 
tion 4. This calculation gives us a factor 
of 1.55 at the load. This factor means 
that the combined voltage of the forward 
wave and the reflected wave at the load 


(continued on page 72) 


—— = 42.7 7249.44" 


= 53.22 - 48.81" 


= 0.82298.3° = 0.82 — 61.7° 
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“If there's a mold for every other 
black hole in the world, this was it. 
Steel on all sides. Concrete walls 
over a foot thick. No way in or out 
except through the doors. Not the 
place to be if you're a cellular phone. 
Unless you know a real escape 
artist.” 


Less than 24 hours after the need 
arose, Anaheim’s Convention Center 
had become a hub for cellular 
communications. Up on Py ’ 
a catwalk, high above 


the teeming IWCE Show, (UES DA 


sat the escape artist 
that made it all happen. One of our 
new, Bi-Directional Amplifiers. 


They're the first to have built-in 
circuits that automatically keep 
distortion to a minimum and signal 
strength to the maximum on as 
many as 40 channels. The one 
mounted over the Center's floor 
was linked to an interior antenna 
and an exterior antenna tuned to the 
local cellular operator's site signal. It 
broadcast strong and clear. Inbound 
and outbound calls numbered in the 
thousands and Anaheim's cellular 
prison was a black hole no more. 


If you're having any 
problems with in 
building Communica- 
tions, write for a copy 
of our comprehensive 
BDA brochure. Or call 
1-800- CELWAVE. 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 
2 Ryan Road 

Marlboro, NJ 07746-1899 

(908) 462-1880 

Fax (908) 462-6919 
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Use AM broadcast towers 
to hold base Station antennas 


When searching for your next base station site, check out the AM broadcast 
stations in the vicinity. Using an AM station tower at a suitable location 
might save a substantial amount of time and money. 


By William A. Culpepper, P.E. 


Finding sites for communications anten- 
nas grows more difficult every day. Zon- 
ing restrictions at prospective tower and 
rooftop sites and congested antenna instal- 
lations at already developed sites make it 
difficult to place some new antennas at or 
near the best location for the desired wire- 
less communications system coverage. 

Existing AM radio broadcast towers can 
be technically and financially attractive for 
use as Communications antenna support- 
ing structures. 


Compatibility problem 
When installed on an AM broadcast 
tower, a base station antenna’s primary 
electrical requirement involves coupling 
VHF or UHF signals onto the tower with- 
out disturbing the broadcast signal. In AM 
broadcasting, the tower is the actual RF 
By Set, ne energy radiator, and two methods are used 
g 4 / ify , é a to feed power to the tower. The most com- 
t} jf, é até mon is series feed, in which the tower is 
ote. thd, bf, supported by a large base insulator, and 
: power is fed directly to the tower base. 


4 
he 
” j The second method is shunt feed, in 
U4, which the tower base is al ground poten- 
ae ‘ tial, and power is fed to the tower by means 


ae 

of several vertical wires suspended from a 
point at a substantial height above the 
tower base. The wires are electrically con- 
nected to the tower at some point. They 


This 200-foot folded-unipole broadcast antenna 
tower supports nine UHF communications an- 
tennas. The ring distributes the AM broadcast 
energy to the six downleads in the unipole skirt. 


Culpepper is a principal with William Culpepper 
& Associates, consulting communications engi- 
neers, Charlotte, NC. He is a member of the 
Association of Federal Communications Consult- 
ing Engineers. © 1994 by William A. Culpepper, 
P.E. 
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generally are spaced two to four feet from 
the tower. This system of wires is referred 
to as a skirt, and the antenna is called a 
folded unipole. \ts function resembles that 
of a gamma match on a yagi antenna's 
driven element. 

A second shunt system is called a slant 
wire teed. These systems were popular in 
the 1930s and 1940s, but they are rarely 
used anymore. 

In the series-fed system, the entire tower 
is “hot” with RF, and the base voltage is a 
function of the antenna impedance and the 
station power. With 100% modulation, 
voltage can vary from less than 1,000V on 
a 250W station to more than 30,000V on a 
SOkW station with a moderately high- 
impedance antenna. 

With a shunt-fed antenna, the tower base 
is at ground potential, and the communica- 
tions transmission lines can pass from the 
horizontal cable tray directly to the broad- 
cast tower with minimal problems. The 
base of a series-fed AM broadcast tower is 
at high RF potential relative to ground, and 
special measures must be taken to attach 
the communications transmission lines, 
which are at ground potential. 


Solutions 

There are three solutions to the problem 
of attaching transmission lines to series- 
fed broadcast towers: 

(1) An isocoupler can be used in the 
transmission lines. 

(2) The transmission lines can be insu- 
lated from the tower for the bottom quar- 
ter-wavelength of the tower (assuming that 
the tower is at least one-quarter wave- 
length high). 

(3) The antenna can be converted to a 
folded unipole. 

The isocoupler causes the least distur- 
bance to the broadcast tower. Potential 
problems with isocouplers include the ad- 
ditional loss that they introduce into the 
communications transmission lines, the 
shunt capacity that multiple couplers add 
to the AM tower and the need for custom- 
made couplers on certain high-power 
broadcast stations. 

The insulated quarterwave section adds 
no additional loss to the communications 
transmission lines, and it can handle high 
AM broadcast powers. It affects the AM 
system bandwidth and causes a small 
amount of distortion in the antenna pattern 
of the broadcast station, but neither of 
these effects should cause a serious prob- 
lem. The insulated quarterwave section 
requires insulated cable hangers, and the 
insulators must be designed for the appro- 
priate mechanical and electrical stress. 

In some cases, the most advantageous 
approach to achieving compatibility is to 


The base of a series-fed tower shows the base insulator and the tops of four UHF communications 
isocouplers underneath the rain and ice shield. 


The tops of the four isocouplers are at high RF potential at the broadcast frequency, and the main 
boxes are at ground potential. The lower coaxial cables lead to the cable tray and into the equip- 
ment shelter. 
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convert the broadcast antenna to a folded 
unipole. Special attention should be given 
to the design of a unipole skirt for a tower 
greater than 0.35-wavelength at the broad- 
cast frequency to avoid a reduction in ra- 
diation efficiency. 

Regardless of which method is used to 
achieve the required compatibility, com- 
munications company employees should 
be aware that an active AM broadcast 
tower is surrounded by high RF electric 


and magnetic fields or non-tonizing radio 
frequency radiation (RFR). Adequate pro- 
tective measures should be taken, and 
warning signs should be posted to protect 
employees, and to satisfy the requirements 
of the FCC and the Occupational Safety 
and Health Administration (OSHA). Areas 
with high RF radiation generally are con- 
tained within the fence around the AM 
tower. 

In connection with the RFR problem and 


A SIMPLE 
COMMUNICATION SYSTEM 


quality, ru 


ed Noise-Attenuating Headsets with 


Hig 
_ Certified Noise Reduction Rating (NRR) of 24 dB. - 
Over-The-Head or Behind-The-Head style for use 


with safety caps, helmets, etc. 


Boom-mounted or Throat microphones. 

Voice-Activated (VOX) or Push-To-Talk systems. 

Adapter Cords for over 300 Two-Way Radio models. 
For more information and a Free Demonstration, call or fax: 


Daria) Clark cow 


we 


INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 


TEL: (508)751-5800 
©1995 David Clark Company Inc. 


FAX: (508)753-5827 
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AM broadcast tower 
advantages 


0 Location— The AM broadcast tower may 
be where a site is needed. 


O Zoning — Local governmental zoning 
problems can be eliminated or reduced. 


O Costs — Lease payments can be sub- 
stantially less than the amount required 
to amortize the cost of the land and 
tower, 


O Ground system — Most AM broadcast 
towers have a superb ground system 
consisting of 120 buried wires emanat- 
ing from the tower base for 150 feet or 
more and spaced at three degree inter- 
vals. This system can be used to en- 
hance the quality of the base-station 
protective ground, particularly in sandy 
soil. 


O Nondirectional AM — Antenna installa- 
tion on a nondirectional AM broadcast 
tower does not require pre- and post- 
construction field strength measure- 
ments for the AM station, nor does it 
require the installation, adjustment and 
maintenance of a detuning system ona 
new communications tower. When a 
new tower is built within one-half mile 
of anondirectional AM station, “before” 
and “after” measurements are required, 
and detuning might be required. Reus- 
Ing the AM tower instead would save a 
substantial amount of money. 


Directional AM — Protection of direc- 
tional AM stations is similar to that of 
nondirectional AM stations, except that 
the protection zone extends for two 
miles instead of a half mile. Using one 
tower in a directional system eliminates 
the requirement for the “before” field 
strength measurements and the 
detuning apparatus; nevertheless, it still 
will require post-construction field 
strength measurements. (A decision to 
use a tower in a directional AM system 
should be made only with the advice of 
the broadcast station's consulting engl- 
neer and the communications 
company’s consulting engineer.) 


AM broadcast tower 
disadvantages 


O Tower strengthening — The addition of 
transmission lines, antennas and re- 
lated hardware might require modifica- 
tion or replacement of the tower, guy 
wires or both. 


OD Liability — The FCC holds tower owners 
and all tower tenants jointly responsible 
for any required aviation obstructing 
marking and lighting. A pending FCC 
Notice of Proposed Rulemaking, if en- 
acted, would make only the tower owner 
liable. 


Top Performance, Bottom Price!! 


SHARED REPEATER TONE PANEL aa MODEL TP-154 
maa |= 
@ omer 
® PROGRAM oe e e 
Lae Connect Sysrems INC. REC = xMT.— POWER 
{_ (7 SHARED REPEATER & INTERCONNECT PANEL ae MODEL TP-154 PLUS J 
: @crcss 
103.5 
LABS. —s Ss 
. Connect SYSTEMS Inc. UNE REC XxMT POWER ) 


U, nbeatable performance and pricing have made our TP-154 the best selling Repeater Tone Panel ever 
offered. Our exclusive CTCSS Trak" and CTCSS Hold Delay" software leave the competition in Z dust! 


M any customers asked us to add Interconnect to the TP-154. We have responded and now offer the 
TP-154 PLUS! There are many new innovations such as mobile commandable temporary cross tone. Below 
we've listed some of the more important standard features of this exciting new Repeater/Interconnect Panel... 


Repeater operation: Interconnect operation: 


CSI is a regesiered trademark of Connuct Systems Inc. 


°50 CTCSS tones 
° 104 DCS codes 
* Up to 154 repeater subscribers 


* DTMF commandable temporary cross tone allows 
communicating with other CTCSS/DCS groups 


¢ Mobile to mobile signalling 

* Local, over the air and dial up programming 

* Programming transpond to CD-| Remote Data Display 
* Data download to CD-I Remote Data Display 

* Front panel display 

* CW ID per subscriber 

* System CW ID 

° Auxiliary Relay 

* Repeater Time accumulation and Hits per tone/code 
And much more! 


64 subscribers. 
by the TELCO 


¢ Up to 154 Interconnect subscribers 

» Interconnect time accumulation per subscriber 

° Ringout and/or Overdialing 

° Land to mobile selective calling 

» Two tone, 5/6 Tone, DTMF, CTCSS, DCS signalling 

» Six unique ringing alerts allow selective calling 
within a CTCSS/DCS group 

¢ Full or Half Duplex operation per subscriber 

¢ DTMF commandable Half Duplex Privacy 

© 1-7 digit Interconnect access code per subscriber 

© Regenerated DTMF or Pulse dialout 

¢ Busy signal and Dialtone disconnect 

* Toll restricts (1, 0, 976, 9 etc.) 

° Toll overrides (Allows dialing to specific exchanges 
within restricted area codes) 

And much more! 


Obtional EX-8 Line Expanders bring private subscriber lines 
into the TP-154 PLUS and allow DID style operation for up to 
(No overdialing required). Subscribers are billed directly 
thus eliminating message accounting headaches 
for the system operator. Supplied rack or wall mountable. 


Call Ray Dashner toll free at 800-545-1349 today for the complete story! 
In Canada: Cartel 800-663-0070 
Eastcom 800-263-2323 


| a ® Connect Systems Inc. Phone (805) 642-7184 
Venture, CA. 93003 FAX (805) 642-7271 
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We’ve Got Your 
Power Mains 


Protected! 


Sy 


CS 
& 
g 
g 


> Fast <25ns — Full Leads 

> Breakered Internally 

> Local and Remote Status 

> Independent of User Loads 

> Surges Shunted to 
Entrance Ground 

Pm *NATL 1449 Approved 

> 10-Year Warranty 


2500 models of coax, 
power and twisted pair 
protectors ... plus 
lightning/EMP and 
grounding solutions 


KPolyPhaser> 


CORPORATION °* 


(800) 325-7170 © (702) 782-2511 
FAX: (702) 782-4476 
2225 Park Place ¢ P.O. Box 9000 
Minden, NV 89423-9000 


Circle (11) on Fast Fact Card 


Mobile Radio Technology July 1995 


ia 
an 


4 fs 
Vf | 
¥) 
{ 


This view of the base of a shunt-fed tower shows the folded unipole skirt and the cable tray. Notice 
the absence of a base insulator. The small equipment box in the background houses the broadcast 


antenna impedance-matching network. 


as part of the formal agreement to share 
the tower, arrangements should be made 
with broadcast station owners to turn the 
AM transmitter off or to reduce its power 
during communications equipment instal- 
lation or maintenance conducted on or near 
the tower. If there are FM broadcast or 
communications antennas on the tower, the 
planners should be aware of the implica- 
tions of any RFR hazard that might be 
associated with such antennas and make 
contractural provisions for FCC and OSHA 
compliance. 

If structural considerations require add- 
ing or modifying tower guy wires, they 
must be segmented with insulators at in- 
tervals of approximately 0.1 wavelength. 
Special attention should be given to the 
insulators where the wires attach to the 
tower. 

It is likely that all of these potential 
problems can be dealt with effectively and 
economically. If you encounter what ap- 


pears to be an insurmountable technical 
problem, seek a second opinion before 
eliminating the AM station as a candidate 
for your new site. 

I have been involved in the installation 
of cellular antenna systems on both series- 
fed and shunt-fed AM broadcast towers. In 
all cases, there was complete compatibil- 
ity between the mobile telephone system 
and the broadcast station. The owners and 
managers of both were happy. The cellular 
telephone company acquired a site where 
it was needed—with minimal permit prob- 
lems and a lower cost than for a stand- 
alone site—and the broadcast station ¢s- 
tablished a valuable income stream thal 
should continue for many years. 

When searching for your next base sta- 
tion site, check out the AM broadcast sta- 
tions in the vicinity. One might put you in 
the right place and save you a substantial 
amount of Ume and money. aR 


Your Window to Advanced Messaging™ 


Eat os 


SIGNALpro is part of a system for the real time reception, demodulation, decoding, display, and file logging of radio paging 
messages and channel metrics. The system consists of a paging channel receiver, a SIGNALpro data analyzer, and a 
Windows capable personal computer (PC). RF signal reception and demodulation are performed by a local receiver such 
as a modified FLEX pager, a scanner (modified), or a communications test set. SIGNALpro accepts the demodulated audio 
from the receiver and performs the paging format decoding and detailed signal analysis. SIGNALpro and the PC transform 
the paging data into meaningful channel information. Display windows can be opened that provide channel error detail, 
batch construction details, call and usage summaries, as well as each capcode and message. SIGNALpro provides 
extensive signal and data analysis of the received paging signal. Data and signal analysis compliment your existing RF 
analysis tools (communications test set, RF signal strength meter, etc.) to provide you with a comprehensive set of 


test and measurement products. 
SIGNALpro can be used to better 
manage and troubleshoot existing 
channels, and has proven to be an 
invaluable tool when adding FLEX to 
a new or existing channel. 


@ Monitors up to 4 paging channels 

® PC based Graphical User Interface 
{GUI} operates in conjunction with 
Windows 3.1 (or higher) providing 
a point-n-click menu interface for 
manipulating display windows, file 
storage, printing, and parameter 
changes 

® Detailed channel error display 
provides real time bit error analysis 
and determination of the peak 
edge misalignment 

B Synchronous receive time 

information provides error analysis 

of FLEX transmission boundaries 


301 Oak St., Suite 5-0 
Quincy, IL 62301 

(217) 224-2387 

FAX (217) 224-2075 SIGNALpro ts a trademark of Advanced Signal 


= rr [ela] 


Lex 6020 O5/1€71995 ticd6it? 0°D'0.9°R 0%0"0.0 
Cyehert4 frame: 3) BOCIL Byne Ae Breoriuelr-42 
ene ob 2 ‘ 

PROD bidiiiii Plivemmi blivewem bilileve 
PMOL LALLA dd LEAS LE LA cereneeerene Viv emnenree 

2 disisidi MddiLiLi mwenene pnmnnnen 
ALLGa Lad 2A44L111 cmemmennnmem lemmoesnininee 
ASL44343 GeSAkkid some Ommm mmm i 
OGOS Laaiiidi saasiiii ommmmmmm Liisiiia 
OROOE Lindsins scasiiii seme she iiear 
MOT Larissrs e2ecilis memes bassaaat 
rGOS skisssis sutsisii isisissd bosentan 
PrOO 2ziiarie ctisiiis issatdas sisasace 
PRBIG Lcdccas chaiddad LbdbSdAA SbaeEEEE 


DORIO.0 Rx Status) 
wd eD.285/0, 315 Pook 


Wess ee =< ———F rs Mae Froce OxQ0000000 Fr 
nat cen an fn Anson) 28 | | Laat Deter FLEX 6400 lOOZ240737 § w* GOO-79¥-e255 


PLEX 6400 05/16/4999 EbeS@rb7 O'O'O. OR 

cycler id Feewer)) H2c)k Sync Rx Breer 
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217/0.313 Peek 


B® Channel metrics display 
summarizes Critical data such as 
bit error rate, codeword error 
rate, and channel call rates for 
each format and data rate 

® Hourly Usage/Efficiencies display 
provides detailed information 
about average message length, 
batch efficiencies per format and 
data rate, channel utilization, and 
more 

® Internal GPS receiver option 

B Capcode/Message summary 
can be filtered by capcode(s) 
and by words, message 
fragments, character 
combinations, etc. 


Windows Is a trademark of Microsoft Corp., FLEX is a wademark of Motorola, 
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EMI/RFI 


survival strategies 


Use avoidance, attenuation and isolation as part of your installation tool 
box, stopping problems before they cost time or money. Customers will be 
impressed with the results, and there will be fewer callbacks. 


By Donald E. Koehler 


Certain EMI/RFI* strategies, installa- 
tion practices and hazards may result from 
using certain EMI/RFI cures. 

My previous article (“Two Case Histo- 
ries Of EMI/RFI Solutions,” July 1994) 
explains problems with EMI/RFI interac- 


tions. I will refer to these as problems of 


electromagnetic compatibility (EMC), 
Three broad areas of action can help to 

resolve EMC problems. Generally speak- 

ing, EMC can be enhanced by avoidance. 


“Electromagnetic interference/radio frequency 
interference. 


Koehler is the owner of Communication Special- 
ties, Anchorage, AK. 


Shielding tapes are shown as applied to connectors on RG 8/U coaxial cable. (Adhesives Research 
photos.) 


attenuation and isolation, Any or a com- 
bination of these may be necessary to 
eliminate EMC problems with installed 
equipment. 


Avoidance 

The least expensive of these strategies 
may be avoidance. 

Avoidance covers four main steps, in- 
cluding: 

O a pre-installation cheek of the area. 
0 the use of commercial software to find 
harmonic “hits,” 

D the use of service bulletins, 

Othe selection of appropriate power 
levels for the intended use. 

Each of these steps has advantages for 
the service technician or installer. Al- 
though they are not necessarily listed in 
order of importance, these steps should be 
followed first during installation planning 
and practice, 


Flexible metallized fabric shielding tapes can 
be used for 60dB+ shielding as a tape or cable 
wrap. (Adhesives Research photo.) 


> Pre-installation checks—As was 
mentioned in “Two Case Histories.” a 
broadband, high-speed scanner can be ef- 
fective in identifying potential sources of 
EMC problems. Using a scanner before be- 
ginning an installation can save time, 
money, callouts and possibly an unhappy 
customer, | use scanners in two ways in a 
pre-installation check, 

First, load all of the customer’s channel 
frequencies into the scanner. Then, with 
the vehicle (or other installation site) op- 
erating normally, let the scanner run, 

Listen for “hits,” or incompatibilities, 
on the channels loaded into the scanner. 
The hit may sound like static, a whistle or 
a rough buzz. 

Open the vehicle’s hood, then carefully 
move the scanner’s antenna near the bat- 
tery und any of the installed “black boxes” 
such as the fuel injection computer. Do the 
same on the inside of the vehicle. Activate 
the heater and other accessories at this 
time, 

If no noise is heard on the scanner, 
switch it to search mode and set the search 
limits to just above and below the range of 
frequencies proposed for use in the in- 
stalled equipment. Most modern scanners 
cover 10OKHz to 2.0GHz, and they are 
more than useful for this purpose. 
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Who says there's no such 
thing as a free antenna? 


We're so confident in our new SX series of 
antennas that we're going to give away 500 
of them. We want you to decide whether or 
not they're all we say they are. 


SX mobile antennas were designed to last longer, be easi- 
er to use, and cost less. Our new integrated system is the 
first significant improvement in base design in decades. 
You will find it attractive yet functional. Unit base design 
eliminates most of the traditional ways for water to enter 
the base and those that remain are automatically gasketed 
because of the elastic design. Many of today's automobiles 
and motorcycles have components made from the same 
UV-stabilized materials. The sun and rain will not affect 
Cushcraft SX mobile antennas. In fact, hard structural 
blows, weather, acid rain, gasoline and sunshine are just 
reflected by the tough SX skin of these antennas, In our 
torture chambers we have subjected these antennas to 
many cycles of wide temperature variations. We've vibrat- 
ed them for hours on end to simulate years of highway 
conditions. Our artificial tree limbs have whacked this an- 
tenna at the base, center and top repeatedly. Do you think garage doors, tree limbs and a 
few hundred summer showers are going to hurt an SX mobile? Not likely! 


For your free SX just Fax or E-mail us your name and title, business name, address and 
phone number with the words "Free SX" or call our 800 number and we'll send you a free 
sample of the greatest improvement in mobile antennas in years. 


SPECIFICATIONS 


800/900 800/900 
Flexible Flexible 


Unity Gain| 3 dB Gain 
806-960 806-940 


Freq. Range, MHz 


VSWR <1.5:1 <1.5:1 
Radiator 17-7PH SS| 17-7PH SS 
Spring N/A N/A 


Hardware Brass Brass 


Call us or your favorite distributor for more information. 


TEL: 1-800-258-3860 ¢ FAX: 1-800-258-3868 


cqushcraft 


c OR PORATION 


48 Perimeter Road, Manchester, NH 03103 
Tel: 603-627-7877 = FAX: 603-627-1764 « E-mail: sales @cushcraft.com 
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Photo 1. Various types of ferrite components are available to suppress conducted electromagnetic 


interference. (Fair-Rite Products photo.) 


p> Commercial software—Note frequencies 
where the hits occur and see whether they 
are the same as, or harmonically related 
to, the planned frequencies. Using com- 


mercial software to check harmonic rela- 
lionships among installed frequencies 
and others that may be used in the fu- 
lure will save a lot of grief later. Har- 


FERRITE BEAD 
Sa 


TIE WRAPS 


Figure 1. Ferrite beads used to reduce electro- 
magnetic interference can be held in place el- 
ther by looping the power lead through the bead 
or by placing tie wraps on either side of the 
bead. 


monic relationships can be hard to dis- 
cern, but the problems they may cause 
are real indeed. 

Most commercial frequency-resolution 


Tone Decoder with Serial Interface 
A Must For Icom R7000, R7100 and R9000 


The DC440 is a powerful yet flexible instrument for decoding sub-audible and digital signaling tones as well as 
Touch-Tonee characters. The DC440 monitors the demodulated audio output from a Communications Receiver, Service 
Monitor, Scanner or Interceptor®. The DC440 automatically decodes CTCSS tones, DCS codes and DTMF Touch Tone® 
characters. In addition, the DC440 can be interfaced with the CX-12AR (CI-V to RS-232C interface converter) to allow for 
complete computer control and Automatic Data Logging of Icom Cl-V receivers (R7000, R7100 and R9000). Several dif- 
ferent devices can be connected to the bus simultaneously. Great for portable test systems, where only one serial port is 
available. The DC440 and CX-12AR are supported by Scanstar, ScanCat and ScannerWEAR for Windows. 


Applications 

* Use with any Scanner or Receiver for 
Off-The-Air measurements (may 
require internal connection to dis- 
criminator for CTCSS and DCS) 

» Use with Receiver & PC to automati- 
cally survey busy communication 
channels for tone and code usage 

* Ideal for repeater operators to moni- 
tor users 

* Direct connection to Optoelectronics 
R10 Interceptor® for CTCSS, DTMF, 
FM deviation and signal strength 
measurement system 


Features 

* Simultaneous off air measurement of 
50 CTCSS tones, 106 DCS codes, 
and 16 DTMF characters 

* Six measurement modes 

* Serial Data Interface with CX-12AR 
(optional) 

* Decoding Activity Indicator 

* Compact, ideal for mobile or portable 
operation (optional NiCad Batteries) 

¢ 16 Character back-lit LCD Display 

« Interface with lcom Cl-V receivers 
(R7000, R7100, and R9000) for 
computer control 


Size: 1.8" high x 4.5" wide x 4" deep 


lm ot ge oe ae ee le | ge oe 


a BC Be Beles Yes FPO WD 


Order Line: (800) 327-5912 « Tel: (305) 771-2050 © Fax: (305) 771-2052 
5821 NE 14th Avenue Fort Lauderdale, Florida 33334 


All prices and specifications are subject to change without notice or obligation MADE IN THE U.S.A, 
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From Eighth Street to 8,000 feet, our 
two new sites were worth the wait. 


For optimum coverage of downtown Los Angeles, our new site atop the Eighth Street 
Building provides peak performance. And for coverage that reaches into the San Joaquin 
Valley, our new site on Frazier Mountain is without parallel. 

These key antenna sites add to our existing portfolio of sites that range from the = 
Mexican border to Santa Maria. And, of course, we're continually adding new sites. 

When it comes to our extensive offering of site features, ours is second to none. For 
example, we are installing continuous site monitoring to keep track of temperature, elec- | 
tricity status and other critical variables. Our state-of-the-art facilities include a number 
of other important features such as a new high-security access system, stand-by power, 
air conditioning and comprehensive site maintenance. 

And while it was worth waiting for these two new antenna sites, you'll never 
have to wait for excellent and attentive service from Jack and Rich Reichler. To locate 
your equipment at our sites or for more information and your free Pocket Site Selector 


FREE! 
: . . . Packed with 
and Organizer, call (800)400-SITE. Great sites, great service, since 1956. valuable info and 


California sites. 


Meridian Communications 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818) 222-5655 © (800)400-SITE (7483) ¢ Fax (818)222-2857 


F 
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software is powerful enough to keep you 
out of trouble. Checking harmonic rela- 
tionships has limited benefit for the first 
installation technician to work on the ve- 
hicle, but it pays dividends during retro- 
fits. Take a minute to run these software 
checks before installing new equipment 
into systems or vehicles Where commu- 
nications equipment ts already in use. 
m& Service bulletins — If you can take a 
few moments to look through equipment 


provides the 


highest quality 


systems at 


you with the 


ota, 


We can design a 


service bulletins before installation, you 
may save time. 

Look for wamings on minimum equip- 
ment clearances, grounding and power re- 
quirements, antenna or power cabling re- 
strictions and other information that may 
affect the planned installation. 

pm Power levels — Finally. use the fecst 
amount of power necessary for the job, 

Modern radio sets have computer- 
controlled-and-set wideband frequency 
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und power settings. Never use more power 
than is called for in the installation pack- 
age. Excess power can cause EMC prob- 
lems or receiver desensitization (desense) 
in other installed equipment. In this case, 
the old saving “If a little is good. gobs is 
great” doesn’t help matters. 


Attenuation 

The issue of power output brings us to the 
next of the major strategies, attenuation. 

When EMC problems arise, experienced 
technicians try to attenuate the interfering 
signal. This attenuation may take many 
forms. 

Typically, attenuation is applied via RF 
and IF filters. Cavity filters. crystal filters 
and the alternative of relocating antennas 
can be considered as “attenuators.” 

One often-overlooked alternative EMC 
filter is a ferrite bead used on power leads 
and occasionally on RF cables. Secure 
these ferrite beads with glue or wraps to 
prevent damage to the bead caused by 
movement. (See Figure | and Photo | on 
page 18.) 

Bypass capacitors on power leads or 
power sources offer a low-impedance path- 
to-ground for incompatible signals. 


Isolation 

Communications equipment can be 
shielded and bonded, and its ac or de sup- 
ply current can be filtered to isolate it from 
incompatible signals. The shielding may 
take the form of conductive foils. tubes 
made of conductive or attenuating mate- 
rial, conductive caulks or conductive tapes. 

When using these conductive shields, 
luke extreme care to ensure that the mate- 
rial will not come loose and short out other 
equipment. The idea of the shielding is to 
conduct the incompatible signal away from 
your equipment and to provide a low-im- 
pedance path to ground. 

Another way to prevent the entry of an 
incompatible signal is to bond all equip- 
ment to ground properly. New vehicles 
make extensive use of plastics. and ex- 
posed vehicular metal often is coated with 
anti-rust compounds that insulate what 
may appear to be a properly bonded 
connection, 

Bonding can take several forms. Using 
conductive strapping to tie together both 
the radio equipment and the mounts to the 
vehicle frame is a good. low-cost start, 
Further work to tie the vehicle body, frame 
and negative battery terminals into one 
circuit may reduce background noise. 

Care must be taken with special-purpose 
vehicles such as refueling tankers and haz- 
ardous materials (hazmat) transports. 

The most common type of refueling 
tankers has extensive grounding and bond- 
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EMI gasket considerations 


When a metal box has a caver, the flowing cur- 
rent meets resistance at the joint between the 
cover and the chassis. This resistance creates a 
voltage differential across the joint, which acts as 
another antenna. This “joint antenna” will radiate 
a secondary electromagnetic field either into your 
box (susceptibility) or out of your box (emissions), 
depending on whether the source of the EMI! wave 
Is outside or inside your box. (See Figures A and 
B below.) It is this secondary electromagnetic field 
that is the “EMI” that “leaks” out of joints. 

Short of welding the box shut, you cannot com- 
pletely get rid of the “joint antenna” and EMI “leak- 
age,” but you can minimize it. There are only two 
parts to the equation: Either you minimize the 
current flow (usually uncontrollable), or you must 
minimize the joint's impedance. A highly conduc- 
live EMI gasket paired with the right joint surface 
restores the continuity between the cover and the 


Figure A. Any pair of wires carrying current 
causes an electromagnetic field to radiate. 
When that field strikes the box, it causes a 
current to flow. 


LOW IMPEDANCE 
CONTACT POINTS 


SHIELDED CURRENT 
PATH 


chassis, thus minimizing the joint's impedance 
and reducing EMI. (See Figure C helow.) 

Fortunately, radio frequency interference is at a 
relatively low electromagnetic frequency and can 
be controlled easily with a variety of EMI gaskets. 
EMI gaskets can be surface-mounted or groove- 
mounted, and some can be retrofit. Most are best 
used when designed into equipment from the 
start. Generally, you should look for a highly con- 
ductive gasket because the conductivity of the 
gasketed Joint is what reduces EMI. 

EMI gaskets come in many configurations, in- 
cluding spiral-wound, fingerstock, conductive 
elastomers, springs, mesh and conductive gas- 
kets. (See Photos D and E below.) All of these 
gaskets have advantages and disadvantages de- 
pending on the application. 

—Bonnie A. Kunkel, Spira 


EMI EMISSION—>, 


EMI = CURRENT x IMPEDANCE OF JOINT 


Figure B. The voltage differential between the 
cover and the chassis causes another elec- 
tromagnetic field to radiate. The secondary 
field is ‘EMI.’ 


LOW IMPEDANCE 
CONTACT POINTS 


Figure C. A highly conductive EMI gasket paired with the right joint surface restores the 
continuity between the cover and the chassis, thus minimizing the joint's impedance and 


reducing EMI. 


Photos D and E. EMI gaskets come in many configurations, including spiral-wound, fingerstock, 
conductive elastomers, springs, mesh and conductive gaskets. All of these gaskets have 
advantages and disadvantages depending on the application. (Spira photos.) 
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Using EMI/RFI shielded enclosures 


When coax penetrations are to be taken 
through a shielded wall. they must be properly 
terminated via bulkhead. Periodically, users 
will make the mistake of running coax cable 
through a waveguide feed through pipe or sim- 
ply a drilled hole, which destroys the shielding 


effectiveness of the enclosure. 

The importance of good grounding cannot 
be overemphasized. Make certain that safety 
grounds are in place and that RF grounds for 
both shielded areas and the equipment are 
not resonant at the frequency of interference. 

In those cases involving servicing of scan- 
ners, pagers, and cellular phones, very often 


ing systems, most of which are electrically 


isolated from the ignition system. All of 


the fuel trucks | have worked on were 
diesel-powered to eliminate sparks from 
the engine. The pumps run from a power 
take-off (PTO) driven trom the transmis- 
sion by hydraulic power. 

Perversely, these trucks usually do not 
have intrinsically safe radios. The drivers 
are told to turn the radios off before ap- 
proaching the aircraft. 

Hazmat trucks use a variety of methods 
to pick up spilled material, with a vacuum 
system being the most common. To bleed 


a system operator will chose to service mo- 
bile or portable equipment at the operating 
site and underestimate the amount of attenu- 
ation required. Within the shielded room, tech- 
nicians may conclude that the shield is not 
working properly when a receiver can still hear 
a transmitter external to the shield. We sug- 
gest that customers conduct a site RF survey 
at the intended shield room location to deter- 
mine the RF level required. Many modern 
receivers are so sensitive that even 100dB to 
120dB of shielding effectiveness is not ad- 
equate when the external RF field is at OdBm. 
—Witliam E. Curran, Lindgren RF Enclosures 


off static charges, the vehicle is grounded 
through a large resistor network, Any im- 
properly installed radio could provide a 
ground path around this “bleeder” resistor 
network. As always, a check with the ve- 
hicle service manual. operator or both 
should be mandatory for installers. 

The installer faces exposure to hazard- 
ous materials, and sparks are dangerous. 
I use an air-powered drill around these 
vehicles. 


Power leads 
When routing power leads, make them 


as short as possible, and use the proper 
gauge of wire. 

Ac and de filters such as chokes and 
capacitors help to keep “hash.” or wide- 
band noise. out of equipment. 

Now let's apply this information into 
some installation practices. 

When first planning the installation of 
communications equipment in a vehicle, 
take a moment to “sweep” the area with a 
scanner. This sweep should show potential 
sources affecting EMC. 

Incompatibility sources typically are 
found near vehicle black boxes, digital 
dashes and other displays with multiplex 
drivers, Once interference sources are 
identified, route the power and RF cables 
away from the source. If the cable routing 
does not allow for avoidance, shielding 
may be required. 

Flexible, conductive tapes, conductive 
caulks or foils can be used to cover the 
cabling that passes near an incompatibility 
source. Technicians can fabricate short 
lengths of cable with this cover in the field, 

Conductive tapes. foils or. in a pinch, 
the outer conductor from a length of co- 
axial cable usually will fix these EMC 
problems. Grounding the cover material 
usually is not necessary. Each application 
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customers count on! We're building a nationwide 
network of Hutton dealers for Uniden 
products. Interested? Call us today for 
dealership requirements! 
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Uniden UHF and VHF conventional 
radios are in-stock at Hutton. Now 
you can receive top-quality radios 
with the hassle-free, friendly service Hutton 
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Atlanta, Georgia 
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Finally an Affordable 
GPS Based AVL System 


Everyone, it seems, is talking about the Global Positioning 
System, or GPS. GPS is a recent innovation in precise low-cost 
satellite-based positioning technology. And, when installed in 
a two-way equipped vehicle, GPS-based Automatic Vehicle 
Location (AVL) systems are capable of streamlining fleet oper- 
ations by showing dispatchers the accurate location of every 


vehicle in the fleet. Now Cimarron brings GPS/ AVL technolo- 


gy to radio-based fleet vehicles, simply and without the “Big 
System” costs. 


High Tech, Low Cost 


We have made SKYMARK economical enough for virtually 
any dispatch operation to justify. We use exact electronic 
copies of the dispatcher’s existing maps, on a simple, clear 
computer display. Plus our SCYMARK AVL system is a 
complete package (not just some pieces), and it can be 
installed and maintained by any radio service shop. 


The mobile receives signals 
front GPS satellites. 


— 


SKYMARK’s Mahile 
RF modem fits inside 
the mobile radio. 


SKYMARK and VehicleTracker are registered trademarks of Cimarron lechnologies 


+ SK YMARK’ 
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The vehicle ID, speed and direction 
are sent to the base display Be 
se sali a. 


Your Fleet, Your Radios, 


Your Maps & Your Budget 
SKYMARK VehicleTracker is geared to existing fleet manage- 


ment operations. Our low-cost vehicular GPS receiver inter- 
faces to our micro-miniature data modem, that installs quickly 
inside the mobile radio. The modem's emergency “panic but- 
ton” enhances personal safety and command outputs provide 
remote control in the vehicle. 


At the dispatch center a compact radio channel controller 
receives vehicle location data from each unit with minimal 
impact on existing voice traffic. The data is then passed in real- 
time toa PC displaying an exact electronic copy of the paper 
maps the fleet uses every day. The location, unit ID, speed and 
direction, plus the “closest car” to an incident or assignment are 
shown clearly on the map display. 


And There's More! 


So call us and we'll show you how SKYMARK can provide a 
simple, economical and straight-forward AVL solution to fit 
your needs. 
PC running 
VehicleTracker® 


Softivare 


CIMARRON 
TECHNOLOGIES 


934 South Andreasen Drive, Suite G, Escondido, CA 92029 
Call toll-free 1-800-487-7184 or 619-738-3282. 


Circle (20) on Fast Fact Card 


26 Mobile Radio Technology 


is unique. Use common sense when plac- 
ing conductive materials near power 
sources. 

Covering conductive materials with in- 
sulating tape will not impair the material’s 
shielding properties. 

Taking time to bond the radio, the mount 
and the vehicle body together can elimi- 
nate wideband noise sources. When install- 
ing mobile computing equipment, this step 
may become even more important, because 


this equipment often generates large 
amounts of wideband digital noise. 

Use care to bond the interconnecting 
cables and connectors. Ensure solid ground 
paths by sanding the area around the 
“ground” connecting fastener. 

The use of modern anti-rust compounds 
can impair or raise the ground-path imped- 
ance. To protect the ground connection and 
fastener, use conductive caulks or grease. 
Small amounts of conductive caulks under 
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mount “fingers” may improve the ground- 
ing of blind-mount antennas when you are 
installing equipment in special-purpose 
vehicles or in humid climates. 

I always have used a pair of stiff, trail- 
ing ground straps for runway vacuum 
trucks. When in operation, these vacuum 
trucks suffer from static generated by the 
movement of dust and sand through the 
system, so attention to bonding is essen- 
tial. City sweeper crews and commercial 
parking lot cleaning providers may face 
the same problem. 

As always, when installing equipment 
in special-purpose vehicles, take the time 
to read both equipment and vehicle techni- 
cal data. I have had good luck with these 
“rule of thumb” procedures when install- 
ing radio equipment in vehicles as diverse 
as aircraft fueling trucks, snowplows, fork- 


Even the best-planned 
installations can 
generate hazardous 
conditions. 


lifts and fire trucks. If you have questions, 
talk to the vehicle service personnel or 
vehicle dealer. 


Hazardous conditions 

Even the best-planned installations can 
generate hazardous conditions. Let’s look 
at some of those conditions, 

When using conductive materials for 
attenuation or shielding, be careful! These 
materials may become “conductors of op- 
portunity” or part of “sneak circuits” not 
protected by fuses. 

To guard against this hazard, fuse both 
power leads as close to the battery as pos- 
sible. Ensure that conductors are protected 
from chafe and movement. 

Take a moment to mark the vehicle serv- 
ice record on location and the reason for 
using the conductive materials. Before you 
install trailing ground straps, check with 
the operator to ensure that the ground path 
they create will not violate any safety re- 
strictions. This step is critical on 
HAZMAT and some fuel transporters. If 
you are in doubt or the operator is unsure, 
call the local or state department of trans- 
portation to double-check. 

Foils used for shielding can cause heat 
buildup. Before using foil as shielding 
material, ensure that its placement will not 
violate the vehicle warranty. After instal- 
lation, check all vehicle systems and ac- 
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Hear What They Say | 


The message is loud and clear; Zetron's Digital Hybrids 
successfully solve problems inherent with SMR interconnect. 


Dramatically improves interconnect audio quality on radio systems 
@ Enhances performance of full-duplex and hands-free mobile radio systems 
@ DSP technology eliminates sidetone and squeal 


@ Plug-and-play compatibility guarantees simple installation 
@ Significantly reduces maintenance costs associated with hybrid balancing 
m™ Ensures competitive services and cost-effective operations for increased profitability 


What Some Users Say About Zetron's Digital Hybrid 


“Zetron's innovative use of Digital Signal 
Processing has provided a solution that is a 
generation beyond any other solution. The 
Model 813 is superior to anything 


else on the market in every respect." 
Scott Chausse, Questar Radio, Las Vegas NV 


“t had duplex noise on my system, so ! 
installed Zetron's Model 810 Digital Hybrids. 
The noise is gone! The product is 


super, and the service is very good." 
Gerald Fontenot, G & S Comm., Lake Charles LA 


"We were having squeal and noise 
problems attributed to our Motorola 
TRIB, so we removed the TRIB and 
plugged in Zetron's Model 813. 
Within five minutes we had 
excellent audio quality. it works 


incredibly well.” 
Scott Howes, Word Perfect Corporation, Orem UT 


“We have owned several GE-MARC trunking 
systems for more than ten years; we tried 
everything to eliminate duplex interference 
and noise. EUREKA! Zetron took my 
GE-MARC from good to great -- 
thanks to the Model 810, no more snap, 


crackle and pop!" 
Tom Sharp, Jr., Sharp Communications, Huntsville AL 
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GET CONTROL... 


... Remote control, of upto 16 channels - 
Radius M200, GM300 & Maxtrac 300 series radios 


The CPI model MCR210 remote and MCR series interface panel will allow you 
to remote contro! Radius or Maxtrac radios, upto sixteen channels, over any two 
wire voice grade circuit. 

The MCR210 remote control system provides LED displays for remote channel 
indication, channel up and down buttons, PTT indicator, on-hook PTT capability, 
monitor button and indicator, intercom capability between parallel remotes and the 
radio, scan control button and indicator for those radios so equipped and speaker 
volume control. 


Features 

+ Simple installation - No soldering, cutting or camping 
+ Provides remote channel indication 

+ Does nol require B308 option. 

+ Remote transmissions heard over radio speaker 

+ Radio tansmissions monitored on remote speaker 

+ Uses any lwo wire voice grade circuit 
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cessories with the installed equipment 
transmitting. Imagine how dangerous it 
would be if your transmitter caused a ve- 
hicle anti-locking brake system or fuel 
injection system to fail, 

Although these types of problems are 
rare, it only takes a moment to check EMC 
interactions with the vehicle systems after 
the installation is complete. After all, if 
you did not install the vehicle alarm, cel- 
lular phone or stereo equipment, you must 
be sure that these common systems do not 
cause problems for each other. 

Plan to use avoidance, attenuation and 
isolation as part of your installation tool 
box, stopping problems before they cost 
lime or money. Customers will be im- 
pressed with your professionalism, and 
the boss will be happy because of fewer 
callbacks, 
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From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirif-and win today. 


Model Shown: HS9-45070 

Also Available: Models front 136 MHz. to 2 GHz, 
including Laud Mobile, Cellular, Trunking, SMR, 
Paving aud PCN. All models available in a variety 
of gain configurations. 
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Beyond your Expectations 


One Newtronics Place 
Mineral Wells, Texas 76067 
1-800-949-9490) © (817) 325-1386 


YES, I'm interested in the new Spirit. 
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VHF, UHF trunking requires 
no add-on system components 


Extend 800MHz-type trunking dispatch and radiotelephone features to 
existing VHF and UHF communications systems. Computer-aided dispatch, 
roaming and speech scrambling can be included, too. 


By William J. Scott 
and Chuck Soulliard 


Radio trunking technology was origi- 
nally developed to improve spectrum effi- 
ciency. Improving spectrum efficiency 
means making it possible for more people 
fo use communications devices (or to carry 
greater quantities of information) on a 
given bandwidth of radio frequencies, and 


trunking means the automatic selection of 


a clear channel from a peol of channels 
shared by many users. With several chan- 
nels from which to select. it is more likely 
to find a clear ene at a given moment than 
it is to find a clear channel when only a 
single channel is shared, even with the 
same proportion of users. For example, it 
is More likely to find an open channel with 
500 users sharing five trunked channels 
than with 100 users sharing one channel. 

Trunking was introduced for use in the 
800MHz band in the 1970s, and it is widely 
used today. Using the 800MHz band has 
some disadvantages, though, 

First, many organizations already have 
VHF or UHF systems with adequate cov- 
erage. To use trunking, they would have to 
scrap much of their current equipment and 
install a new 8OQMHz system and radio 
equipment. 

Second, SOOMHz repeater systems cost 
more than comparable VHF and UHF sys- 


Scott is president of Comm-Tech Intemational, 
Orlando, FL: and Soulliard is president of Midian 
Electronics, Tucson, AZ. The VersaTrunk versa- 
tile trunking system hardware described in this 
article was developed by Bendix/King and 
Midian Electronics for installation in radios 
manufactured by BK Radio, Lawrence, KS. 
Midian makes the computer-aided dispatch sys- 
tem described in the article, Certain software was 
written by Aviation Service. Vienna, The 
trunking hardware and software are marketed 
exclusively by Comun-Tech International. 


tems, For extensive coverage. more repeat- 
ers are required to provide the same cov- 
erage area because 800MHz has less range. 
The cost of an 800MHz trunking system 
can be as much as triple that of VHF or 
UHF repeater systems. 

Third, 8OOMHIz mobiles and portables 
are more expensive than VHF and UHF 
unils, especially units with mobile tele- 
phone interconnect capability. 


New trunking protocol 

Many radio users want increased spec- 
trum efficiency and certain features that 
tend to come with 800MHz trunking equip- 
ment, but the FCC prohibits the use of 
800MHz-type centralized interconnected 
base stations and switches in WHF and 
UHF systems. A new trunking protocol 
circumvents this limitation by placing the 


This portable transceiver trunks as many as 14 
channels when fitted with the trunking circuit 
board. 


Another circuit board coverts mobile units for 
versatile dispatch VHF and UHF trunking. Ra- 
diotelephone trunking is available, too. 


trunking functions into VHF and UHF 
mobile and portable units. 

Some previous attempts to install 
trunking circuitry in VHF and UHF units 
were limited to providing either dispatch or 
radiotelephone interconnect service. Other 
previous VHF and UHF trunking systems 
did offer dispatch and radiotelephone inter- 
connects, but they sacrificed efficiency. For 
example, certain systems tie up two tele- 
phone lines and two radio channels to make 
one unit-lo-unit dispatch call. This method 
is time-consuming, and it defeats the 
trunking objective of spectrum efficiency. 

A versatile VHF and UHF trunking pro- 
tocol, developed in 1994, incorporates the 
dispatch trunking capability using standard 
VHF or UHF repeaters—even with a 
customer's existing WHF and UHF repeat- 
ers. Dispatch requires no additional equip- 
ment at the repeater. Radiotelephone 
trunking only requires adding a simple 
terminal between each repeater and tele- 
phone line pair. 


Module controls trunking 

Trunking functions are accomplished in 
mobiles and portables fitted with a mod- 
ule that controls trunking. signaling, 
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TRILOGY 


TY ALTERNATIVE IN 
COMMUNICATIONS 


AIRCELL” 
TECHNOLOGY 


Exclusively 
From Trilogy... 


Proven performance with over 1.5 billion 
feet of Trilogy products installed worldwide. 


Trilogy's AirCell cables are the only hermetic- 
ally sealed, low-loss air-dielectric cables 
available today. No pressurization |s 
required, for a maintenance free system 


Trilogy AirCell semi-rigid products, costs far 
less than corrugated copper cables. Lighter 
weight means easier handling, and lower 
shipping costs 


Ease of connectorization, with no soldering 
required; cable installation is simplified 


Also Introducing: Trilogy AirCell radiating 


pais for ean eR oe as AirC ELL” Family By 
uildings, subways and tunnels, etc Trilogy 


All AirCell products are available in both SENDING THE RIGHT SIGNAL 
50Q and 752. 


4 ogy 
COMMUNICATIONS INC 
Call or write for additional information: 
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 
(800) 874-5649, (601) 932-4461 / FAX (601) 939-6637 
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alphanumeric displays. dialing, multicity 
roaming and optional scrambling. The 
number of users per channel for VHF and 
UHF systems that are already at capacity 
ean be increased with radios that auto- 
matically scan a pool of channels to find 
their own (individual or group) calls. as 
well as automatically finding an available 
channel to make outgoing calls. As many 
as 16 master groups and multiple sub- 
groups can be defined. 


Users can combine radiotelephone 
trunking, dispatch trunking and talk- 
around capability for any combination 
of as many as I4 channels. (Talk-around 
means direct unit-to-unit communica- 
tions that bypass the repeater—a useful 
function when many users in the same 
organization are clustered in the same 
location for the same purpose.) As many 
as 10 city or zone groups (channel com- 
binations) can be programmed for roam- 


We Don’t Just Build 
High Performance 
Shielded Enclosures... 


We Set the Standard. 
Ow — 


* DEI screen and solid enclosures 


Ever since Lindgren patented the 
first double electrically isolated 
(DEI) RF enclosure, providing the 
highest RF shielding performance 
available, we have continued to set 
the standard for superior EMI/RFI 
shielding solutions. 


Lindgren provides the following 
systems for a wide range of indus- 
trial and governmental RF shield- 
ing applications: 


Free brochure available! 
Call today. 


LIND G RE N wee 


* Single shield modular enclosures 
® Welded enclosures 
* Anechoic (Ferrite/Conventional) 


* Plywood cell enclosures 


400 High Grove Blvd. - Glendale Heights, IL 60139 
TEL: 708-307-7200 + FAX: 708-307-7571 
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ing. The name of each city or zone 
(channel group) can be displayed on the 
radio's alphanumeric liquid crystal dis- 
play (LCD), 

The sereen displays system informa- 
tion and functions, such as an incoming 
automatic number identification (ANI), 
outgoing dialed numbers, as many as 10 
missed calls, the 10 city-or-zone-chan- 
nel group and as many as 10 individual 
names (in place of an ANT number). 


Computer-aided dispatch 

VHF and UHF radios can be used with 
a computer-aided dispatch (CAD) system 
that monitors all of the active channels and 
that tests to determine whether a valid 
preamble tone is present on any active 
channel, A preamble tone is transmitted 
by any unit as the first step in opening a 
communications link, 

When a valid preamble tone is detected, 
the dispatcher’s radio remains on the chan- 
ne] with the tone. and the system PC evalu- 
ates how to respond to the signal in one of 
the following ways: 

@ display the ANI number and a status 
message when received. 

e display the communication between 
two syslem users, 

® establishes communication between a 
field unit and the dispatcher. 

If the preamble tone is not valid. the CAD 
system designates the channel as passive. 
Subsequent scans of the channel pool by- 
pass the passive channel until no carrier is 
detected on that channel. Then. the channel 
once again is designated as active. 

When the dispatcher places a call, the 
CAD system selects an empty channel and 
makes the call. [fF the call is not successful 
on that channel, the PC tries additional 
working channels until a valid response is 
received from the selectively called unit. 

This method of system management 
gives a dispatcher station full system 
monitoring while retaining all of the desir- 
able features of trunking. 


How it works 

& Dispatch calls — The user dials the 
number of the unit or group to be called 
and presses the dispatch button, The radio 
trunks to an available channel and trans- 
mits a preamble tone followed by the 
called unit's ANI in any European 5/6 
lone signaling format, If all of the chan- 
nels are busy, the radio emits a “busy” 
tone, followed by an “alert” tone when a 
channel becomes available. 

While waiting for incoming calls. each 
radio constantly scans all programmed 
channels at a rate of seven to 10 channels 
per second, looking for the proper pre- 
amble collect (group) tone. These tones 


“Tnever opened the manual for my HP 8920A.” 


Either the new IIP 8920A RF Commu- 
nications Test Set is easy to use, or 
the people who use it are particularly 
intuitive. 


We can't vouch for the latter, but 
there's a lot we can offer about 


the former, Like what, you ask? Like 
the fact that virtually every RF test 
you'll ever need to do is available at 
the push of a front-panel button. 


The result? You get. your job done 
faster. And better. Because the 

HP 8920A provides high-performance 
spectrum analysis, built-in encode/ 
decode capabilities for paging and 


trunking, and easy-to-use software for 


fast, repeatable, documented results. 


Speaking of pushing buttons, just 
push 1-800-344-3802 and ask for 
Ken or Charlie, They're two 
seasoned vets who can answer all 
your questions, They can also give 
you the details on how to get the 
HP 8920A for under $12,500. 

The HP 8920A — the end of manual 
labor. 
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Latest Enhancements 
* Variable frequency notch filter 
for SINAD (800 Hz to 10 kHz) 
e 5% power measurement 
| accuracy 
Signal/noise ratio 
measurement 


¢ Adjacent channel power 
measurement 


There is a better way. 


(I eackann 


last for about 125ms per trunked channel. 
For example, a four-channel system 
would require about 500ms to set up a 
call. When the proper preamble collect 
tone is detected, the receiver stops on that 
channel and decodes the selective call 
number for an individual or a group call. 
If the call number is for a single party, 
both units will handshake and display 
each other’s ANI or name on the LCD. 
The receiver stays on the channel, and 
voice communication begins. No hand- 
shake is possible on group calls. 

 Radiotelephone interconnect — For 
outgoing wireless telephone calls, the 
user dials the phone number and presses 
the “phone” button. The radio trunks to 
an available channel equipped with an 
interconnect terminal, sends its ANI to 
obtain dial tone and to provide billing 
information, emits the dial tone so the 
user can hear it, and then automatically 
dials the number using DTMF (Touch- 
tone) tones, 

For incoming telephone calls, the radio 
scans the channel pool for a DTMF col- 
lect tone. When the proper selective call 
tone sequence is detected, the receiver ac- 
tivates, rings and the call is connected. 
The system can be designed to allow cer- 


tain channels to be used for both dispatch 
and interconnect calls. 


Other system details 

VHF and UHF trunking systems can be 
initiated with a minimum number of chan- 
nels and expanded to a maximum of 14 
channels by adding standard repeaters for 
each new dispatch channel and repeaters 
with interconnect terminals for radiotele- 
phone channels. Radios are reprogrammed 
to add channels. 

An optional speech scramber is avail- 
able to discourage eavesdropping. 

Recordkeeping includes all system calls 
by ANI number, time and date, or even the 
names of radio users if desired—all dis- 
played and recorded. 

As many as 100 different status calls can 
be sent to the base, using the portable key- 
pad or a special trunking mobile smart mic. 

Incoming calls that are not answered 
(missed calls) are automatically stored in 
the unit display, in order of receipt. As many 
as 10 missed calls (name or ANI number) 
can be stored and displayed. The user can 
scroll through the missed call list and auto- 
matically call back each missed call simply 
by pressing the dispatch call button. 

Outgoing calls are entered into the key- 


pad, and sent using either a “telephone” 
key for telephone calls; or a “dispatch” key 
for unit-to-unit calls. The number being 
called is also displayed on the radio’s LCD 
to avoid mistakes. A 10-unit memory dial 
and last-number redial is included. 

Lost or stolen radios may be “turned 
off” and later re-enabled from the base 
commander. 

A programmable time-out timer is pro- 
vided to prevent any single user from ty- 
ing up the entire system, with a program- 
mable penalty time to delay re-entry into 
the system (if desired). The interconnect 
terminal also provides a “radio usage 
timer” to limil system calls to a defined 
quantity of time, thus allowing more users 
to share the channel. 

An “on-site” mode allows users to com- 
municate with non-trunked radios on spe- 
cific channels, 


First installed system 
In May of 1994, the first system was 
installed for nationwide communications 
in the Czech Republic by Aviation Sery- 
ice. Initial tests were successful, and hun- 
dreds of units since have been added to 
the system, 
hh 


Cartographic 
Resources from 
Russia/CI§$ e 
Central Europe 


MARKET INTELLIGENCE 
Russia/CI$S @& Central 


Direct, rapid and cost-effective information from Russia/ClS and Central 
Europe is available immediately from East View Publications for business- 
men, investors, researchers and those with a need for current information. 


OUR SPECIALTY: TOPOGRAPHIC MAPS 


Our products and services include the following: 


Europe 


* large scale worldwide topographic maps coverage, 
including Russia and former Soviet states, China, Vietnam, 
Asia, Africa, South America, and more 

¢ ability to order entire country sets or specific sheets 


« large scale city maps 


¢ scales include 1:200,000, 1:100,000 and even 1:50,000 

(please inquire — larger scales not available for all territories) 
* geological maps and studies of Russia/CIS 
« Russian hydrographic/nautical charts — worldwide coverage 
« radiation & environmental maps of Russia/CIS 
¢ Russian/ClIS telecommunications industry publications 


* document delivery and translation 
«much, much mote... 


Worldwide @ Tel +1 (612) 550-0961 © Fax +1 (612) 559-2931 
Within the USA & Canada @ Tel 1-800-477-1005 ¢ Fax 1-800-800-3839 
Within Germany e Tel 0130 81 47 07 © Fax 0130 81 79 17 

Within the UK e Tel 0800 962388 © Fax 0800 962707 

Toll-free phone and fax numbers available throughout Europe 
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3020 Harbor Lane North 
Minneapolis, MN 55447 
United States 


eastview@eastview.com 
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You could spend more. 


But WHY? 


TM-4800 
ee Trunking Mobile 


The Smart Money Buys Maxon. 


maxen 


A World of Communications 
Call: 1-800-821-7848, Ext. 606 
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How to select antenna sites 
for mobile communications 


Selecting a remote site for mobile radio communications is an art and a 
science. You can use topographic maps, site inspections and radio noise 
measurements, but judgment and experience play a part, too. 


By Roald Steen 


Many factors should be considered when 
selecting a remote mobile radio communi- 
cations site: site location vs, coverage area: 


The intensitying demand for antenna sites is 
boosting rental prices and crowding multiple 
antennas on rooftops where once only two or 
three antennas shared space. (Foxridge Tow- 
ers Office Building, Overland Park, KS.) 


site elevation; tower height, surrounding 
topography: leasing expense; accessibility; 
and security. A remote site may be used 
for one or more repeaters, satellite receiv- 
ers, base stations or microwave communi- 
cations relay stations. 

& Coverage area—First consider the 
coverage area geography, including its 
size, shape and any obstructions it may 
contain that could affect radio communi- 
cations. 

For example, to cover a small down- 
town area subject to radio noise and ob- 
structions, it may be better to use a site 
located a short distance outside the perim- 
eter on a moderately tall building or tower, 
rather then a site inside the coverage area 
on the tallest building or tower. 

One reason is that many repeaters and 
broadcast stations already may occupy the 
tallest building, raising the ambient RF 
noise to a high level that may affect recep- 
lion. Lower, less crowded buildings and 
lowers have fewer noise problems. 

Another reason is that a tall antenna 
support structure is not necessary for cov- 
ering a small downtown area. Much of the 
radio signal propagation in such an area 
relics on reflections, as signals bounce be- 
tween building walls. Some knife-edge 
diffraction, and perhaps even some duct- 
ing along the streets, may contribute to the 
propagation of radio signals between two 
locations obscured from each other by 
buildings. 

One more reason a high antenna may 
not be necessary to cover a small down- 
town area is that most of the mobile and 
portable radios that must communicate 
with the antenna sile ure at or near street 
level. 

On the other hand, if the coverage area 
is large. such as a county, the highest pos- 
sible tower location may be desirable. 

> Nowe—Take a spectrum analyzer to 
sites under consideration and measure the 
ambient radio noise, Another step that may 


help is to ask people who already use the 
sites for repeaters or other communications 
equipment. 

Some radio sites with the most desirable 
locations and antenna heights may have 
the highest levels of radio noise, too. The 
reception problem often is circumvented 
by using separate receiver and transmitter 
sites. An example would be to place the 
repeater at the high but noisy site and add 
satellite receivers at quict locations, 

pm Coverage shape—The geographic 
shape of the coverage area is important. 

For example, a railroad may be chiefly 
interested in covering areas near its tracks, 
A preferred site may be one located near 
the tracks and equipped with an antenna 
with a sharp figure-cight emission pattern. 
Height may be less important than the right 
location near the tracks. 

Some radio system users on inland wa- 
lerways may have similar requirements. 
They may need good propagation in one or 
several river valleys. A location that ts not 
particularly high, but that covers the river 
valleys fairly well, may be preferable to a 
high site obscured from part of the river 
valley by hills. 

Maps are helpful in selecting and evalu- 
ating a site. The U.S, Geological Survey 
publishes well-made topographic maps, 
including 15-minute and 7.5-minute maps 
of almost all areas of the nation. These 
maps. which clearly show the topographic 
features which may affect propagation, can 
be purchased in map stores in most metro- 
politan areas. They also may be purchased 
or ordered from a bookstore. 

Obviously, having a radio site near the 
center of the coverage area usually is the 
best solution. But there are times when a 
mobile radio service may decide that a 
location near the edge of the coverage 


Steen is an electronics instructor and free-lance 
writer. He has worked as a iwa-way radio tech- 
nician, and he lives in Woodbury, MN, 
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Now Its a Lot 
Easier 


to Get 


ntroducing the Viking CX and Avenger’ SI: 

two new LTR handhelds for all kinds of users. 

For everyone who juggles a cellular phone and two-way 
radio, we designed the Viking CX—the smailest LTR radio on 
the market, Flip open the keypad cover, and the Viking CX 
becomes a full-duplex LTR handheld with clear audio, signal 
and battery strength indicators, and memory for up to 
100 phone numbers. For people with simpler needs, 
the compact, easy-to-use Avenger SI delivers three 
watts of RF power an alohanumeric dual-mode 
display, and MIL STD 810 durability. And for LTR 
system providers, the CX and SI are two hot 
competitors that will give your most demanding 
customers something to talk about. For information, 4 
call |-800-328-391 |, extension 6380. | 
INTELLIGENT CHOICES FOR A WIRELESS WORLD, 


SEFjohnson 
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Andrew Innovation... 


uy 
ray 
- At thousands of sites in hundreds of locations around the world, vow ll find Andrew 
c* innovation everywhere. That's because Andrew offers everything you need to build the highest 
quality transmission line system. 
a) In addition to HELIAX® coaxial cable, Andrew also offers a complete line of connectors, 
apd cable assemblies and accessories. Each is designed and tested to reduce intermodulation (IM) 
cc and optimize the mechanical and electrical performance of your entire transmission line system, 
x: top to bottom, inside and out. Andrew Innovation... Put It to Work for You. 
CONNECT IT PROTECT IT 
Andrew offers a wide variety of connector Andrew surge protectors, grounding kits 
configurations and interface types and related components provide you the 
5 including 7/16 DIN, (a highest level of lightning protection avail- 
-—" 4.1/9.5 DIN and fF! able on the market today. ARRESTOR 
Ge Type N connectors |, PLUS™ Premium Surge 
ona to accommodate any Protectors incorporate * 
on installation. Popular advanced lightning 
= new designs feature protection into the 
- fewer component high quality design 
@ parts providing faster, of a HELIAX® con- 
ne easier attachment nector providing a 
‘: and lower levels of single, integrated, 
Or intermodulation. high performance, 
v low IM compo- 
& nent. Arrestor Plus 
ay eliminates separate 
om} components within 
oi your system and provides true multi strike 
ao capability delivering a cost effective, reliable, 
easy to install, no maintenance product. 
OF 
a 
oO ¥ 
=: 
Oz ; 
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SECURE IT 


Transmission line installation if fast and 
easy with hangers designed @xclusively 
for HELIAX® cable. Hangdr Blox™ 
Coaxial Cable Hangers make’ the most 
efficient use of available space by 
arranging cable into compact, orderly 
units. Fast installation of multiple runs of 
coaxial cable is performed by using stan- 
dard tools. These versatile cable hangers 
are durable and stackable providing all 
climate integrity and clean appearance. 
Snap-in and butterfly cable hangers and 
hardware are also available to facilitate 
cable installation in any application 
in seconds. 


| 
WEATHERPROOF IT 


Complete your installation with 
a chojce of weatherproofing kits 
from Andrew. 3M™ Cold Shrink™ 
i Kits are the easy 
way to seal connectors from the 
environment in seconds eliminating 
the need for time consuming, 
frustrating tapes and mastics. Cold 
Shrink provides a long lasting, 
secure moisture barrier for 
cable connections and 
jumper-to-antenna con- 
nections with Type N 
or 7/16 DIN con- 


, 
nectors. <M 


To learn more about Andrew Innovation, 
Call our Customer Support Center at 
/ 1-800-255-1479 Ext 29, or fax us at 
v 1-800-349-5444, 


TANDREW 


Andrew Corporation 
10500 W. 153rd Street 
Orland Park, IL U.S.A. 60462 
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area is better. By selecting antennas to 
shape the emission pattern to fit the cov- 
erage area. this type of location can be 
successful. 

& Visiting the sitte—A site visit is indis- 
pensable when selecting a radio communi- 
cations site. A visual inspection may un- 
cover problems that are not apparent from 
the maps. 

If possible. bring a spectrum analyzer 10 
the site. If no utility power is available 


Call or write | complete details. 
Phone: 1-800/MIDLAND Ext. 1690 
FAX: 816/920-1144 


in Canada: rego 
Ontario 1-800/561-5951 
FAX: 905/839-7411 
1-800/561-6190 
FAX: 514/923-2003 


Quebec 


©1995, Midland international Corporation 


there, use a battery-operated analyzer. 

Some of the most attractive radio sites 
are among the most crowded. Special prob- 
lems may occur when many antennas are 
mounted near each other. Antennas for the 
same band that are mounted in the same 
plane tend to interfere with each other. The 
result may be that omnidirectional anten- 
nas exhibit unexpected directional charac- 
teristics. This situation is often encoun- 
tered on the roof of tall buildings. 


The New 70-148/248 
FM 2-Way Portable 
from 


Dt Baie 


LATE ECTS ee Pear 


It’s very-easy to use...just turn-it on 
and talk. Get crystal clear audio 
even at high*volume.. Ideal for 
construction; utilities, security, 
industrial, ranching and rentals. 


* 1-99 channels 
© VHF(136-174 MHz); UHF(406-470 MHz) 
« Selectable 5 or 2 watt output 
* Pushbutton channel selection 
* Built-in CTCSS and DCS 
* LCD channel display 
* Quick change battery pack 
* PC programming and 
cloning capability 


It's all the quality, extra value, top 
performance and rugged reliability 
you expect from Midland. 


SUGGESTED U.S. PRICE: VHF-$429.00* 
UHF-$479,00* 


*Battery not included 
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& Accessibility—Accessibility is impor- 
tant, both for sites atop tall buildings and 
for sites in open country. Some large build- 
ings require permission from the building 
owner or the site manager for access to the 
part of the building housing the repeaters 
and microwave equipment. Some of these 
buildings may not be easily accessible 
outside of regular business hours. 

For remote sites, road access must be 
evaluated. A site near a highway should be 
perenially accessible, but radio sites often 
are located at more remote locations. 

Some remote sites may require heli- 
copter transportation for easy access. 
Although helicopter transportation is 
expensive, it may be worth the price for 
a mountaintop site that covers a wide 
area, When such a site is used, it is 
especially important to include redun- 
dant equipment to avoid the need for 


Flooding may cause 
problems for sites that 
must be reached via dirt 
roads. 


frequent repair or maintenance visits by 
technicians, 

Some remote sites are reached via 
seldom-used dirt roads, A dirt road may 
not be among the first to be cleared fol- 
lowing a snow storm. The limited road 
maintenance may make access most diffi- 
cult when the site is most likely to need 
service, 

Flooding may cause problems for sites 
that must be reached via dirt roads. At 
times, these roads may be too muddy or 
submerged to travel. 

A private road between the public road 
and the site may need to be cleared of snow 
during the winter. Many owners or manag- 
ers contract with people living near their 
siles to remove snow. It is also common to 
contract with someone living near the 
tower to observe its lights for proper func- 
tioning and outages, During the summer, it 
may be desirable to have someone cut the 
grass and otherwise make sure the land- 
scaping is well maintained. 

bm Security—Site security is important. 
Some radio installations in large buildings 
have such a well-developed security sys- 
tem that technicians may have difficulty 
entering. If a repeater is to be located in a 
building, it should be put in a special room 
for the purpose, Keys should be available 
only to radio service technicians and to 


The Fastest, Most Powerful Spectrum Analyzer 
In Any Radio Test Set. 


The New STABILOCK® 4032 Universal Analog/Digital Communication Test Set. 


When our customers speak, we listen! You told us you needed 
a better spectrum analyzer in our STABILOCK basestation tester, 
so we added the fastest, most powerful spectrum analyzer 
available in any test set. Now, you have all the features you need 
to make the STABILOCK your test platform for the future: 
Ultra fast sweep-FFT analyzer 
1dB resolution 
Graphic screens 
AUTORUN with zoom feature 
O 2.3 gigahertz frequency option (PCS compatible) 

O TDMA, CDMA, GSM, NAMPS, DECT, JDC 
Call 1-800-392-8100 today for more information. 
lf you already own a STABILOCK 4031, ask about our upgrade! 


lO 


CJ 


$1 4032 STABILOCK ® 


UNIVERSAL ANALOG/DIGITAL COMMUNICATION TEST SET 


RK FH 
RF Feequency = 891.0006 MHz 
Offset 
Leve!/5@9 


1.00@0 kHz / Mod. = 3.44 kHz 
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Wavetek Corporation Wavetek S.A. Wavetek Corporation Wavetek GmbH 
128 Wheeler Road Batiment Z.T. 51 Goldhill Plaza, #14-04/05 Gutenbergstrasse 2-4 
Burlington, MA 01803 B.P. 620-06 SGP Singapore 1130 D-85737 Ismaning, Germany 
Phone- 800-392-8100 50 Av. Jean Jaures Phone- 65 356 2522 Phone- 49 89 99641 0 
617-229-7585 F - 92142 Montrouge Cedex, France Fax- 65 356 2553 Fax- 49 89 99641 440 

Fax- 617-273-5943 Phone- 33 1 47 466700 

Fax- 33 1 47 466727 

Tele- 631 468 
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Model 2WFH Model 4WFD 
* Fully Synthesized * True Full Duplex Operation 
+ Multipoint to Multipoint Operation + Supports V-Fast Modems 
+ Automatic Interference Detection + 100% Duty Cycle 
- Frequency Switching Capability Diagnostic Front Panel 
* Voice Encryption 
* True Full Duplex Operation Ratio Switch 
Radio Remote Control 


+ Affordable Price 

+ Low Power Consumption 

* Eliminates Leased Lines 

* Dependable (Hands Off) Operation 


Model DRS-010- 
fast becoming the leader In top quality, affordable wireless ‘communicatio } 
_ From telephone line replacement, SCADA ‘Remote Control. to Radic 
iF configured to Include the highest level of qu 
—Our customers tell us this.— 
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EASY ANTENNA & TRANSMISSION LINE MEASUREMENTS 


Tired of not knowing where 
your antenna stands? Watt- 
meters that test one frequency or 
antenna testors that are 
disturbed by outside signals at 
the antenna are not the answer. 
Most of the answer is on your 
bench. Adding an EAGLE re- 
turn loss bridge to your service 
monitor makes a complete an- 
tenna measurement system. 


Return loss bridges from Eagle cover  jicyisr 7* ——* wee ser ee St tg ss 
from .04 MHz to 3.0 GHz. These are 
self contained units that require no 
attenuators, amplifiers or detectors. All 
the additional equipment is contained 
in your service monitor or spectrum 
analyzer. Five watt power rating, 
unmatched in the industry, protects 
YOUR bridge from power coming from 
the antenna at crowded sites. Rugged 
nickel plated brass enclosures assure 
excellent durability and shielding. 


Free: Application note, "Antenna and Feedline measurement", call and ask for it! 

ies following EAGLE products will also aid in testing: Precision coaxial cable 
ay power dividors, and reference Terminations. 

Bee e RLB150 series bridges start at $259.00. 


VOICE: (520) 204-2597 
FAX: (520) 204-2568 
POBox 4010 Sedona, AZ, 


86340 
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selected building maintenance employees. 

For remote sites, there is a certain com- 
promise between accessibility and secu- 
rity. A site with a good access road may be 
more likely to be vandalized than a site 
that is not so easy to reach. 

Protection from vandalism and theft 
may include fencing and telemetry circuits. 
Through the telemetry system, the radio 
service shop or a dispatcher is informed 
whenever someone enters the site. Police 
can be dispatched quickly if an unlawful 
entry should occur. 

bm Shelter evaluation—The building or 
room that will house the equipment should 
be evaluated. It should be weatherproof. It 
should have room to work and room for 
expansion. 

pm Leasing—Lease terms and price are 
important considerations when a site is to 
be evaluated. However, lease or purchase 
terms and negotiations are beyond the 
scope of this article. 

pm Power—The site needs electric 
power. Although some sites (such as 
mountaintops) are so good that lack of 
electric utility power is not considered an 
obstacle, in general, it is better if utility 
power is available. Photovoltaics (solar 
panels) and wind-driven generators are 
alternatives at sites without electric utility 
power. 

Important communications sites should 
have backup power. Some use only batter- 
ies. which can do the job during limited 
electric outages, provided that the impor- 
tant equipment at the site can operate with 
de voltages, Other sites have fuel-powered 
generators that start automatically when 
utility power fails. 

Telephone service availability at the site 
may influence the choice, Telephone lines 
may be needed during service work at the 
site or to connect the site with control and 
dispatch locations. Telemetry also may 
require telephone lines. 

As an alternative to telephone lines, site 
communications can use microwave cir- 
cuits. The same microwave circuit con- 
necting the repeater site to the dispatch 
console, satellite receivers or control 
points may be used for telemetry and on- 
site communications during service and 
installation work, Additionally, techni- 
cians may communicate via the micro- 
phone at a repeater cabinet or via portable 
radios. 

Selecting a remote site for mobile radio 
communications is a combination of an art 
and a science. Much information can be 
gathered from topographic maps, sile in- 
spections and radio noise measurements, 
The individuals responsible for selecting 
the site use their judgment and experience, 
too. 
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Servicing pagers: 
The information highway 


Part 16—Some tips for programming Bravo Plus and Bravo Express pagers 
help you to bypass possibly unnecessary bells and whistles. It may be better 


to have the pager ‘beep on bad data’ than to risk 


Serial information is read sequentially 
from the pager into the program or. con- 
versely. from the program into the pager. 

The interface between the pager and its Although the presentation of this data 
programming device is relatively simple. “looks” different than the Bravo program- 


By David Ludvigson 
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fiventary Contre # BPABUL2RIC Serial #BPIBULIRIAC 
Synthesized Paper No 
Prequeney OL INISMNs 
Phone Number Screen 
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Figure 1.The first programming screen for the Bravo Plus includes some superfluous information 
that has little to do with the operation of the pagers. 
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Figure 2. The second programming screen offers a ‘beep on bad data’ option. More on this in the 


text. Additional clock options are not vital. 


undelivered messages. 


mer presentation, actual differences be- 
tween the IBM-compatible computer 
hookup and the Bravo programmer are 
minor, as far as data handling is concerned, 

As described in “Servicing Pagers: Mi- 
croprocessor Board” in the November 
1994 issue, there is a definite pattern to the 
Bravo programmer. First. you define 
whether to progrant POCSAG or Golay 
information; then you look for NORMAL 
or INVERTED data handling. and so forth. 

With the Bravo Plus and Bravo Express, 
this “Hll in the blanks” form of program- 
ming gels muddled. Suddenly, there is 
room for serial numbers. passwords, mean- 
invless frequency information. clock op- 
ions and cadenced tone alerts—none of 
Which has anything to do with the opera- 
tion of the pager! Bells and whistles! 

As you fll in the various pieces of in- 
formation, a “string” of information is cre- 
ated for downloading into the pager’s 
codeplug. Pivees of this “string” will be 
Placed into specific program locations 
where Wey wall be used to perform indi- 
viduil tasks. 

I mentioned that much of the informa- 
tion filled in at the computer is just so 
much junk as far as the paging operation ts 
concerned. With a crystal-controlled 
pager, there is no point in identifying op- 
erating frequency—it is nice to have but 
nol necessary, Clock options are other 
“nice to hive” features, but they ure not 
terribly vital—but T have made my point, 

Once progrummed. the puger operation 
resolves itsell! to performing specific tasks 
at certain, well-defined times. When ini- 
Wally turned on, the whole system per- 
forms a reset, clearing the memory. per: 
forming self-testing functions and reset- 
ting the clock display. Capcode informa- 
tion is downloaded from the codeplug into 


Ludvigson is a technician in Houston, 
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Communication systems don’t make 
headlines, but how they perform might. That's 
why utilities all across the country are choosing 
EDACS® (Enhanced Digital Access Communi- 
cation System). It’s the rapid communications 
you need to keep power flowing to your 
customers. 

EDACS is the world standard for relia- 
bility and productivity. Through thunderstorms 
and winter ice, its digital trunking allows your 
calls co get through. EDACS also gives you 


EDACS 6 a reetee! Crademarck of Exiesson Ine 
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Choose EDACS. 


And Choose Which 
Headline Your’re In. 


KUTC 


The Teferonurenainzimts Assweieatias 
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both mobile and fixed data capability, enabling 
you to send work orders to che field, read meters, 
and customize power distribution. 

And EDACS’ modular design is easily 
expanded, so your system can be modified as your 
needs chanye. That safeguards your investment, 

EDACS is already in use by more than 250 
customers around the world. To find out how 
you can depend on communications this reli- 
able, call 1-800-431-2345. In Canada, 
call 1-804-528-7643. 
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- For the ultimate in Sites 


the proper memory location, the receiver 
“on-time” cadence is determined by the 
POCSAG data rate information, and the 
audio filler is activated to pass the data 
stream information at the selected speed. 

The receiver is enabled for a specific 
period during each BATCH transmission. 
This is a function of the CAPCODE, I, 
during the BATCH, the CAPCODE is 
matched, the information contained in the 
following 32 bits transfers to the micro- 
processor. Decoded, these bits form the 
numerals that are passed to the display 

When the data matches the CAPCODE, 
several Operations occur. First, the ca- 
denced tone generator sounds (while the 
phone number is being decoded). Clock 
information is stored to indicate the hour 
at which the page arrived at the pager. In 
this manner, two memory locations are 
occupied and sequentially accessed via the 
gray (READ) push-button. 

If the user wishes to LOCK the informa- 
tion in the pager, a form of “scratch-pad” 
memory stores the number and time in the 
next available scratch-pad slot. The LOCK 
key serves to latch or to unlatch this data, 
and a padlock symbol appears in the dis- 
play to indicate saved data. Unlike the 
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materials to choose from. 


Pager servicing series 


Part 1: “Build a Shielded Room,” January 
1994, (All pagers.) 

Part 2: “Build an ‘IFFER,’” February 1994. 
(Bravo, Bravo Plus, Brayo Express.) 

Part 3: “Frequencies, Coding Formats,” 
March 1994, (Bravo.) 

Part 4: “From Bench to Programmer,” April 
1994. (Bravo.) 

Part 5: “The Receivers,” May 1994. (Bravo.) 

Part 6: “Elegant Simplicity,” June 1994. 
(Bravo.) 

Part 7: “Problems in Paradise,” July 1994. 
(Bravo.) 

Pant 8: “406MHz-5S12MHz Receivers,” Au- 
gust 1994. (Bravo.) 

Part 9: “I1SOMHz Receivers,” September 
1994. (Bravo.) 

Part 10: “Tales Crystal Filters Tell ...,"" Octo- 
ber 1994, (Bravo, Bravo Plus, Bravo Express.) 

Part 11; “Microprocessor Board,” Novem- 
ber 1994. (Bravo.) 


Bravo, the Bravo Plus and Bravo Express 
do not necessarily drop memory contents 
when the power is tumed off. Instead. they 
offer a CLEAR function to erase those 
numbers that are UNLOCKED. 


ope asseuns ane 


Part 12; “Headaches (and Some Aspirin),” 
January 1995. (Bravo.) 

Part 13: “Mixed Signals,” February 1995, 
(Bravo.) 

Part 14: “Essential Differences,” April 1995, 
(Bravo Plus, Bravo Express.) 

Part 15: “And You Shall Receiver Knowl- 
edge ...,° June 1995. (Bravo Plus, Bravo Ex- 
press.) 

Part 16: “The Information Highway,” July 
1995. (Bravo Plus, Bravo Express.) 


Back issues printed within the past two years 
can be ordered for $5 each, postpaid. Call cus- 
tomer service at 800-441-0294, Issues printed 
more than two years ago and individual article 
photocopies are unayailable from the publisher. 
Individual photocopies of articles printed since 
January 1987 can be ordered from UMI Infor- 
mation Store, 800-248-0360. 


The majority of functions found in the 
Plus and Express are virtually identical to 
those of the Bravo. (See “Servicing Pag- 
ers: “The Reccivers,” May 1994 issue.) 
The receiver boards differ in that the 
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Spira EMI Gaskets 


The EMI gasket you see here is our Quick-Shield, 
which is ideal for meeting FCC requirements at a very 
low cost. We also have many other gaskets to solve 
other EMI and environmental sealing problems. 
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Call us today for your free color brochure! 


1272] Saticoy Street S., N- Hollywood, CA 91605 
Tel: 818/764-8222, Fax: 818/764-9880 


FR SYSTEMS COM:120B, 
LIGHTNING FAST PERFORMANCE! 


If you have been unsatisfied with the screen update rate 
and keyboard response time of digital service monitors, try the 
new COM-120B. The microprocessor and firmware are designed 
to provide maximum speed for update of operational screens 
and keyboard inputs. As a result, both spectrum analyzer and 
oscilloscope displays appear near real-time and keystroke buffering 
is virtually eliminated. 

In addition, the COM-120B now offers a long list of standard 
features which allows you to perform most RF communications 
measurements with ease. Some of those features include: 

RF generator with CTCSS, 2-tone, DIMF and DCS signaling 
1 kHz and variable frequency audio modulation sources 

2 VY receiver 

Bar graph and digital meter presentation 

Digitized oscilloscope 

Digitized full scan spectrum analyzer with split screen mode 
PCMCIA Type Ll memory card 


For more demanding test requirements, COM-120B has an 
extensive list of options which allow you to customize the 
instrument to your specific needs. Additional options include: 
* Analog and digital signaling including POCSAG 
¢ Tracking generator and return loss bridge 


* CLEARCHANNEL LTR* trunking 
* EDACS® trunking 
* Applications software including EasyCom-FMo, EasySweepo 
and EasyScane 
[f you'll be making a buying decision about a new service 
monitor or just want to see what lightning fast performance is all 
about, contact IFR Systems to schedule a demonstration of the 
new COM-120B. We believe you'll agree with us when we say the 
COM-120B is one of the most cost effective service monitors on 
the market today. 


1-800-835-2352 


Wn USA 


IFR SYSTEMS, INC. 

10200 West York Strect 

Wichita, Kansas 67215-8999/ U.S.A. 
316-522-4981 / FAX 316-522-1360 


CLEARCHANNEL LTR? is a regatered trademark of EF JOHNSON CO. EDACS™ s a regotered trademark of Encscn GE Mobile Communikation Inc EasyCaoctFM, EaySarep and EasyScan are copyrighted by IFR Systems, Ine 


Circle (41) on Fast Fact Card 


SUMMIT 


is a down 
to earth 
approach 
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ing for 
the sky. 


SUMMIT is an "6 
experienced 
contractor 
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tower and civil 
construction 
work. 
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Figure 3. The first programming screen for the Bravo Express specifies the operating frequency— 
nice, but not necessary for a crystal-controlled pager. 
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» Turnkey Tower 


Construction Figure 4. ‘Beep on bad data: yes’ helps to reveal reception problems, ‘RF programming’ Is available 
on the Bravo Express; see text about ‘RF downloading.’ 
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COMMUNICATIONS. INC. Figure 5. The third programming screen for the Bravo Express allows a selection of loud or normal 
4659 Van Winkle Park Drive alert levels. 
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HIGH Q FILTERS 


NOTCH AND BANDPASS 


¢ Low loss 

¢ Broad frequency range 
30-950 MHz 

¢ Single, double & triple cavities 
for spot or wider band 
attenuation 

e Excellent power 
handling & 
temperature stability 

¢ Field tunable 


For more information, 
request our data sheets 
for HIGH Q FILTERS. 
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MICROWAVE FILTER COMPANY 
6743 KINNE STREET 

EAST SYRACUSE, NY 13057 

800-448-1666 * 315-437-3953 

FAX: 315-463-1467 
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DC-TO-AC INVERTERS 


1000 VOLT-AMPERES 
IN 3.5" VERTICAL 
RACK SPACE 


OC -AC INVERTER 
MOCIEL 1644 


MODEL 1654-48-120-60-U 


120 VAC, SINGLE PHASE OUTPUT 

24, 48 AND 130 VDC INPUTS 

500 AND 1000 VA MODELS 

19" OR 23" RACK MOUNTABLE 

OPTIONAL INTEGRAL TRANSFER SWITCH PERMITS 
OPERATION IN UPS/STANDBY MODES 


Udilesoze eLectRonics CO., INC. 


PO Box 1329, Hillsborough, NC 27278 « Telephone: (919) 732-9351 
FAX: (919) 732-9359 
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Bravo uses an external resistor-capacitor 
(RC) data filter, whereas the Plus and Ex- 
press use a two-port, selectable-bandpass 
active filter within the detector integrated 
circuit (IC). Attempts to use the Bravo 
und Plus/Express receiver boards inter- 
changeably will result in frustration, They 
are not compatible. 


Express programming features 

The Express program has several op- 
tions that may be confusing to the first- 
time user. “RF downloading” is a feature 
that has found favor in the alphanumeric 
pager business because it allows the same 
transmitter that has been transmitting stock 
price information from Dow Jones to turn 
off any selected customer's capcode by 
sending the proper preamble and text. It 
controls service delivered to a late-paying 
user. Similarly, the RF-downloading fea- 
ture may be used to select any of a number 
of datastreams (¢.g., paging, stock prices 
or sports scores) to be decoded at the 
pager. 

Current technology could easily provide 
paging companies with such ability. Such 
service is not supported in the Express, 
though, so any selections made in the “RF 
downloading” option are ignored by the 
pager. It is just as easy for the paging 
company to enable or disable an individual 
capcode at the switchboard. 

Another feature of the program is the 
“beep on bad data.” In areas where si- 
mulcast signals overlap, the possibility 
of phasing differences causing an im- 
perfect match of the capcode exists. 
When the signal strength is relatively 
weak, the Bravo family of pagers often 
is willing to decode “bad” data, Re- 
ceived pages are solid when signal 
strength and phasing are favorable, but 
the letter “E” creeps into messages un- 
der unfavorable conditions—also when 
the receiver is out of alignment. 

If the “beep on bad data” is left off 
(BBD=N on the Bravo), count on cus- 
tomers complaining of missed pages. [ 
would rather have customers tell me 
they are getting “E's” in their messages 
than to have them miss them entirely. A 
few minutes on the alignment bench 
might be all that is required to restore 
proper operation. 
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Getting more out 
of a paging channel 


Four-level modulation can be used to increase the bandwidth efficiency of a 
paging channel. To overcome the theoretical Nyquist limit of two bits per 
hertz, data are encoded so each symbol represents more one bit. 


By Don Siperko 


Let's face it, the whole purpose of being 
in business is to make money and to grow 
the business accordingly. In any business, 
the most obvious way to reach these objec- 
tives is to sell te more customers. In the 
highly competitive paging industry, cus- 
tomer growth is critical. The customer base 
can be expanded with competitive rates. 
special service offerings or both. 

Although this method is simple, the re- 
ality is that the system operator has a finite 
resource (radio spectrum) to use in serving 
an increasing number of subscribers. As 
the amount of paging calls that can be sent 
on the available spectrum nears tts limit, 
new decisions must be made to sustain 
growth, 

The phenomenal increase in demand for 
traditional paging and messaging services 
requires an increasingly efficient use of 
radio spectrum. In fact, in many major 
markets, spectrum for traditional one-way 
paging has been “maxed” out. Further evi- 
dence of the need to enhance spectrum 
efficiency was the FCC's auction of two- 
way paging frequencies in which bids— 
exceeding. everyone's expectations— 
topped $1.2 billion. 


Alternatives 

The paging industry boom is sure to 
make many companies prosper; neverthe- 
less, as channel use nears capacity. service 
providers will be forced to seek alterna- 
lives to facilitate growth. Service provid- 
ers undoubtedly will consider procuring 


Siperko is is a staff engineer with Motorola's 
Global Paging Infrastructure division engineer- 
ing group in Ft. Worth, TX. His principle duties 
include research, testing and design of flexible 
wide-area synchronous protocol (Motorola Flex) 
infrastructures. 


new channels, using other carriers” sys- 
tems. making more efficient use of exist- 
ing channel(s) or a combination. 

The most cost-effective approach is to 
maximize the capacity of existing chan- 
nels. Four-level modulation allows such a 
capacily increase. 


Transmission efficiency 

The objective is to pack as much data as 
possible into a channel of finite bandwidth. 
To analyze the problem, we use a funda- 


The objective is to pack 
as much data as 
possible into a channel 
of finite bandwidth. 


SS ae SS 
mental theorem presented by Harry 
Nyquist (1889-1976). 

From Nyquist theory, a data rate of 28 
bits per second can be transmitted through 
a channel with a bandwidth of BHz. Stated 
in terms of a normalized value, this theory 
means that data can be transmitted at the 
rate of 2 bits per hertz. In this case, the 
data rate is the same as the symbol rate 
(i.e. each symbol represents one bit of 
data). Assuming a bandwidth restriction 
of BHz, then the only way to achieve a 
higher data rate is to encode the data such 
that each symbol transmitted on the chan- 
ne] represents more than a single bit of 
information. 

With multilevel (M-level) encoding, the 
effective data rate can be expressed as: 


= 2Blog(M) [1] 


The effect of multilevel encoding is to 


increase the spectral efficiency of the chan- 
nel by a factor of M. Equation 2 represents 
this result by normalizing the throughput 
per hertz of bandwidth. 

R/B = 2log.(M) bits/Hz {2] 

As an example, assume that a system is 
currently using Flex 1600 two-level trans- 
mission. From Equation |, the data rate is 
2B where B equals 800Hz. With M equal 
to 2, the normalized data rate is again 2 
bits per hertz. 

Suppose we want to transmit 3.200 bits 
per second in a bandwidth of 800Hz. If we 
tried to transmit one bit per symbol, at least 
1,600Hz of bandwidth would be required 
to comply with Nyquist theory. On the 
other hand, if we use four-level modula- 
tion in an 800Hz bandwidth, the data rate 
from Equation 1 would be 3,200 bits per 
second. From Equation 2, we see that we 
are now transmitting four bits of data for 
each hertz of bandwidth. What we have 
achieved is an increase in spectral effi- 
ciency by a factor of four as compared to 
two-level modulation, which yielded a 
gain of only two, 

This theory is what makes Flex a much 
more spectrally efficient protocol than 
POCSAG, POCSAG is a two-level proto- 
col only, whereas Flex may operate in ei- 
ther a two- or four-level fashion, depend- 
ing upon the desired Flex speed. 


Realizing spectral efficiency 

The predominant modulation scheme 
used for paging is frequency modulation 
(FM), or more precisely, binary frequency- 
shift keying (FSK). With this technique, a 
binary bit of information is represented by 
a particular frequency in a set of signaling 
frequencies. The information is conveyed 
by using a frequency in the set to cause a 
change in the instantaneous frequency of 
the carrier around its assigned center fre- 
quency. We can easily determine the number 
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: om \ 
The new Marconi 2945 TestMate; the lightest, fully featured, radio test set available. 


No matter what size your 
business, the new Marconi 
TestMate radio service monitor is 
the perfect partner. At just 
11.4kg (251b), TestMate is a 
complete bench of instruments in 
a single lightweight unit. 

The easy to use interface has 
been developed from the proven 
Marconi 2955. Many of 
TestMate’s standard features are 
options with other testers, 
including the fastest spectrum 
analyzer in its class. 


of ae 
-.ue 
as 
eS 
a2 


A fast bright display update 
allows adjustments to be made 
with ‘live’ signals while a 
perfect combination of soft and 


hard keys provides flexibility 
and instant access to all 
functions. 

TestMate makes cellular 


testing faster than ever and its 
rugged design makes it best for 
field tests as well as in the 
workshop. 

Naturally the lightest, fully 
featured radio test set available 
is backed up by the best service 
support. For more about 
TestMate contact your local 
Marconi Instrument office. 


Instruments 


Marconi Instruments Inc. 3 Pearl Court, Allendale, NJ O7401 Tei: (201) 934 9050/1 800 888 4114 Fax: (201) 934 9229 
In Mexico: Telegroup $.A, De C.V. Tel: 5 398 3889 Fax: 5 362 0273 


Circle (47) on Fast Fact Card 


34 


of frequencies required in the signaling set 
2 


from Equation 3. 
M = 2" [3] 


In Equation 3, Mf is the number of ele- 
ments required in the set, given the objec- 
tive of transmitting B bits of data per ele- 
ment. As an example. with 1,200-baud 
POCSAG, B equals 1: therefore, two ele- 
ments are required in the signaling set. The 
elements are commonly known as the bi- 
nary deviation and are typically =4.5kHz. 
If a binary | is represented by +4,500Hz, 
and a binary 0 is represented by —4,500Hz, 
the instantaneous frequency appearing on 
the channel will be f. + Ay where f, ts the 
assigned center frequency, and Af is the 
frequency of the signaling element. 

One additional item worthy of mention 
is how the data rate affeets deviation. If 
we assume a data pattern of alternating Is 
and Os and the 1,200-baud POCSAG pro- 
tocol, then the rate of change of deviation 
transitions between f, + Af and f — Af will 
occur ata rate of 1.200 times per second. 

To implement a bandwidth-efficient 
protocol such as Flex, four signaling ele- 
ments (frequencies) are required. with each 


frequency representing 2 bits of data. The 
Flex set of signaling elements has been 
well-defined and includes the frequencies 
+4.800Hz, +1.600Hz, -1.600HzZ and 
4,800Hz. 


Deviation amount 

In two-level signaling such as POCSAG, 
there are only two possible deviations 
around the assigned center frequency, typi- 
cally +4.500Hz. The data entering the en- 
coder determine which deviation to select. 
In a typical encoder, the data coming into 
the encoder are used to control a reference 
voltage supplied to the modulator. Depend- 
ing on the reference voltage, the deviation 
swings either positive or negative, Because 
there are only two elements in the signal- 
ing set described above, only two distinct 
voltage levels are required. 

As the number of elements in the sig- 
naling set increases, the number of voltage 
levels used to drive the modulator must 
also increase. In Flex, four yoltage Ievels 
are required to select the four possible 
deviations listed above. Which voltage 
level (or deviation) to select depends di- 
rectly on the data received by the encoder. 
For example, if the two-bit sequence re- 


ceived is 1.0, the encoder will output a 
control voltage to select. +4,800Hz; if the 
bit sequence is 0.1, the encoder will output 
a different control voltage to select 
—1,600Hz. A complete listing of the devia- 
tion selected given a two-bil sequence is 
as follows: 


FLEX FOUR-LEVEL FM 


BIT DEVIATION 

SEQUENCE IN HERTZ 

10 +4,800 

11 +1,600 

01 —1,600 

00 ~4,800 
Summary 


A four-leve] modulation scheme such as 
Flex can provide significant increases in 
bandwidth use, as shown from both theo- 
retical and practical implementation per- 
spectives. Considering that the radio fre- 
quency spectrum is a finite resource and 
that procuring new spectrum can be costly, 
system operators should explore the use of 
Flex to increase system capacity and to 
grow their business. nit 


We'll show you how 
to turn information 
flow into cash flow. 


Most Service Information 
Systems simply process infor- 
mation. ServicePlus, on the 


Hottest Price/Performance in its class! 


Service?lus ’ 


Service Information System 
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other hand, actually puts your 
business information to work 
for you — to eliminate late and 
missed invoicing opportunities, 
increase technician perfor- 
mance, and optimize inventory 
movement. 

ServicePlus manages the 
service cycle through a single 
point of entry (Logbook) to pro- 
vide your staff with immediate 
access to accurate data and 
easy to understand decision 
support tools. Our system struc- 
ture ensures that all processes 
in the cycle are complete and 
your information retains the 
highest level of integrity. 


Buys you a network-capable 
system including: SP Manager, 
Logbook, Inventory Control 
and Service Contracts. 


ServicePlus modules include: 

« SP Manager 

* Logbook (Work 
Orders/Invoicing) 

« Inventory Control 

¢ Serialized Inventory 

« Service Contracts 

¢ Dispatch 

¢ Purchase Orders 

* ACCPAC Plus™, Great Plains™ 
or SBT™ Accounting Interface 


Information you can 


Download a 
Slide Show Demo 
Call our BBS Line 

(613) 521-2105 


rN 


ServiceWare 
Corporation 


Tel: (613) 521-739) 


trust....Information you cia st all 
can profit from. netlink@service.magi.com 
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A.W. ENTERPRISES,:INC. 


ESTABLISHED 1962 


TWO-WAY RADIO 
LEATHER 


CARRYING CASES 


LOOKING FOR THE BEST OF BOTH WORLDS?... 
ORIGINAL EQUIPMENT QUALITY AND THE LOWEST PRICE? ... 
LOOK TO A.W. ENTERPRISES, INC.! 


* Cases Manufactured from Genuine Top Grain Cowhide Leather 
* Complete Product Line Delivered On-Time 

¢ Cases Featuring the Revolutionary Wedge Belt Loop Swivel 

¢ Lifetime Warranty Against Defects in Construction or Materials 
¢ 30-Day Full Satisfaction Guarantee for Every Product Purchased 


A.W. ENTERPRISES, INC. 


6543 S. Loramie Avenue @ Bedford Park, IL 60638 * (800) 334-4884 « Fax (708) 458-9023 
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Local control for 
base stations, repeaters 


Modifications for two of the most common types of base stations and 
repeaters facilitate local control for units that are designed for remote 
control. Motorola and Ericsson equipment is covered. 


PART OF 


TRN-515 94 
WIRELINE 
INTERFACE 


BOARD 


TB 


AND DISCARD 


Figure 1. Follow the steps described in the text to modify 
the Motorola MSF 5000 base station for local control. 


By E. Kirk Ellis 


Carolina Power & Light's (CP&L) radio 
network covers about half of North Carolina 
and a third of South Carolina with voice, 
alarm and load-control transmitters. Inno- 
valive ways to operate the system 
that cut costs and reduce equipment 
requirements are always welcome. 

Two recent projects required 
local control of base stations and 
repeaters. The older radio equip- 
ment generally provided an easy 
way to connect with outboard 
equipment, but many of the newer 
stations do not include an easy way 
to connect with push-to-talk (PTT) 
control or audio input. Simple 
modifications implement these 
functions in Motorola MSF 5000 
stations and Ericsson Mastr [le/ 
Mastr II] stations. 


MSF 5000 stations 

A simple way to achieve local 
control of the Motorola MSF 5000 
base station without purchasing the 
special option is to use the terminal 
block on the wireline interface 


Ellis is director of project integration at 


654321 


Figure 2. Front view of J812 located 
on front of MSF-5000 control shelf. 


(WLI) board. This board is the external ter- 
minal block provided as standard equip- 
ment. It is on the right-hand side of the 
cabinet near the line cord. This terminal block 
provides easy interconnection outside the 
cabinet to outboard equipment. An added 
bonus is that it includes surge protection. 


Table 1. Pinout provided by modification. 
PIN 


FUNCTION. _ 
PCB ; 
SPKR AUDIO 
MIC PTT 

MIC AUDIO 
AUDIO GND 
LOGIC GND 


Table 1—The Motorola MSF 5000 modification 
brings PTT, Tx and Rx audio out to the side of 
the cabinet, as shown by this pinout informa- 
tion, 


The modification is as follows: 

First, remove the metal tab from the 
cabinet to the screw that is just below the 
L1 designation. (See Figure 1 above left.) 
This leaves one screw under the L2 desig- 
nation to serve as ground and to support 
the terminal block to the cabinet. 
Second, open the cabi- 


net and look for a standard 
six-conductor, telephone- 
style modular line cord 
connected to a modular 


REMOVE 


jack on the back of the 
WLI. Leave one end con- 
nected to the wireline in- 
terface board. Trace the 
cord; it runs to the bottom 
side of the control board. 
Slide the drawer out and 
unplug this end of the 
cable. On de remote-type 
stations, this cable plugs 
into J901, and on tone- 
remote stations, J1001. 
Route the cable under 
the chassis and out to the 
front of the slide-out con- 
trol drawer. Plug the cable 
into J812, which is the test 
connector on the front of 
the MSF 5000 base station 


REMOVE 


-——~. | 
i201 J1202 J1203 J1204 
we / | 7 
EE. a . 
ee | 


Lawrence Behr Associates, Greenville, 


NC. 


Figure 3. Follow the steps described in the text to modify the Ericsson 


Mastr !le/Master Ill base stations for local control. 


control panel. (See Figure 
2 above center.) 
Close the drawer, and 
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NATCOM, INC./ 
KERN PAGER REPAIR 


Quality is our Main Concern... 
Pleasing our Customers 
Just Comes Naturally 


Oaatity Workmanship and 
Technology have brought us the 
Miracle of Communications. 
Quality repair and maintenance 
is a must to keep the lines of 
communication open. We offer 
a full line of services to keep 
your communications network 
running smoothly. 


Quality, Reliability, 
Versatility & Affordability 


Pager Repair 


NATCOM 


| N Cc o R P ie] R A T E D 


834 Foley Street 5422 Carrier Drive, Ste. 205 
Jackson, MS 39202 Orlando, FL 32819 
800-844-5376 800-345-6067 
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dress the modular cord so that it is not 
pinched when the drawer is opened and 
closed for servicing. 

See Table I on page 56 for the pinout 
information. Note that the modification 
brings PTT. Tx and Rx audio out to the 
side of the cabinet. The modification will 
have to be temporarily undone if J812 is 
needed for servicing. Just unplug J812 and 
plug in the test set. 

Note that this modification disables tone 


or de remote control. The CP&L stations 
that were modified are at remote 
mountaintop sites without wireline control. 
This configuration allowed the installation 
of dual-tone, multiple-frequency (DTMF, 
or Touch-Tone) tone encoders on the re- 
peater as a way of transmitting site alarms. 


Mastr Ile and Mastr III stations 
CP&L uses VHF highband stations for 
load control. In the original configuration, 


Choose from one to 
five-day training clas 
° Project Managers 
¢ Contract Administrators 
¢ Risk Managers 

e Site Managers 

e Subcontractors 


Call Glennér Kim 
for more information 


800-872-7513 


Educational Services 
A division of Broadcast Communications 


Ining hagers - Ask 
about. customized classes 
gt yourfacilities, 


Asie 
a Ep 
LOS 
oa or 
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Caller ID will end the stuck mikes 
and stop the horseplay on your 
radios. |D-33 includes time-out 
timer and emergency. Fleet prices 
$69 to $121. 800-521-2203. 


[ ese | CONTROL SIGNAL 


1985 S. Depew, #7, Denver. CO 80227 
(303) 989-8000 
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1 2 3 4 5 6 
TB 1201 


FUNCTION 


PTT 
BALANCED AUDIO IN 
NOT USED 
NOT USED 
BALANCED AUDIO IN 
PTT GND 


Onl an IE 


MASTR lle / MASTR Ill 
MODIFICATION PINOUT 


Figure 4, These are the TB 1201 pinouts after 
modification for loca! control. 


Masir II base stations were wired to an 
interface card and controlled over the com- 
pany microwave system from its energy 
control center in Raleigh, NC, Last year, 
the company expanded its coverage in 
North Carolina and South Carolina. When 
the Mastr Ie base stations were purchased. 
it was noted that the new stations did not 
have provision for local PTT and audio 
input. The following modification was 
developed to allow local control. 

The existing back plane board on the 
Mastr [e/Masur II] has a six-pin terminal 
block (TB-1201) that can be configured for 
either two-wire or four-wire tone or two- 
wire de control. 

Begin the modification by removing the 
cards in the control shelf that plug into the 
backplane board. Next, remove the screws 
holding the backplane board to the chassis. 
After the board is removed, clip out and 
discard two fuses, F5 and F6, near TB- 
1201. (See Figure 3 on page 56.) These 
fuses are basically zero-ohm resistors, 

Solder two jumpers as follows; Connect 
one end of the first jumper from P3-A16 to 
TB-1201 pin 1. P3-Al6 is remote PTT. 
Solder the other wire between P3-C13 and 
TB-1201 pin 6, P3-C13 is digital ground. 
Remove and discard jumpers J4 and J5. 
Reinstall the backplane board and cards, 
and test the installation. 

This modification provides local control 
as shown in Figure 4 above. As with the 
Motorola MSF-5000 base station, this 
modification disables remote de or tone 
control. 

These modifications should prove use- 
ful if the need arises for local control of 
these stations, | would like to thank Gary 
Brinson of Motorola and Dan Street of 
Ericsson for their assistance in providing 
the necessary information and help in de- 
veloping these modifications. a, 


cing all of } your expectation Me pagers offer: 
the quality and features your customers expect, with the service and support you need. 


And you get-all of this at arvaffordable price, from the name you can trust— Samsung. jerabaoay 
‘ ; THAT WORKS 
FOR LIFE 


“Available VHF & 900MHz 


Call 800.631.4782 


Samsung Telecommunications America, Inc. # A subsidiary of Samsung Electronics TELECOMMUNICATIONS AMERICA 
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The following pages 
contain mobile radio 
products and services 
of advertisers in this 
issue. Information is 
provided by the 
advertisers. For more 
information on these 
products, circle the 
corresponding Fast Fact 
number found on the 
card on page 121. Also, 
refer to the Ad Index 
on page 120 for the 
page reference to the 
company’s 
advertisement. 


Integrated Mobile Antenna 


Cushcraft/Signals has developed 
a one-piece mobile base with an elas- 
ticized enclosure skin that resists struc- 
tural blows. weather extremes and 
contaminants such as acid rain and 
gasoline. The necessary washers have 
been built in. and the mounting hard- 
ware is all brass. 
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High Q 
Bandpass 
Filters 


A new series 

of high Q 

bandpass filters 

offers tunable 

quarterwave 

cavilies in a va- 

riety of diameters for increased Q. se- 

lectivity and low loss while suppressing 

interference from 30MHz to 9S50MHz. 

Available from Microwave Filter. 

these filters can be used as preselectors 

or to clean up spurious transmit sig- 

nals. Five different sizes are available 

in single. double and triple cavities. The 

units have rotating loops and an adjust- 
able resonator for field tuning. 
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Product/services showcase 


Refurbished 
Pagers 


Get more 

beep for your 
buck with refur- 
bished pagers. 
Natcom carries * 
a complete line of quality refurbished 
pagers along with expert repair serv 
ice from its Kern Pager Repair subsid 
iary. Refurbished models include 
Motorola and NEC pagers. with vol 
ume discounis available. Call 800- 
844-5376 for more information. 
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Video Modem 


Communications Specialists’ 
video modem sends broadcast quality. 
single-frame. color video over any 
narrow-band communications chan- 
nel. Any NTSC-compatible video 
source can be used at the sending end. 
Use two-way radio. cellular. satellite 
or landlines for transmissions. 

800-854-0547 
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Air-dielectric Radiating Cables 


Trilogy 

Communi- 

cations in- 

troduces 

RMC* racli- 

ating cables 

for RF-re- 

stricted ar- 

eas (build 

ings, sub- 

ways. tun- 

nels, etc.) 

Product fea- 

tures include: the only hermetically sealed 

low-loss air-dielectric cables available and 

they require no pressurization. No sol- 

dering for connectorization. and RMC? 

costs far less than corrugated copper 
cables. Available in 509 and 752. 
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Transmitter Steering 
Controller 


The Combined Technologies 
TSAM- 1 transmitter steering control- 
ler works with existing comparators 
and receiver voting electors to steer 
eight transmitters. It includes fully pro- 
grammable control tone generation 
and CTUs exclusive Smart-Steer al- 
gorithm, It is expandable to 64 
transmitters. 

513-595-5900 
See us at APCO booth 525 
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Pager Crystals 


Bomar's new line of high-reliability 
SO0MHz pager crystals are here. The prod- 
uxt line features crystals for Bravo, Bravo 
Plus. Express and Advisor pagers. Bornar 
builds each crystal to precise specifications. 
and each comes totally aged for clean. drift- 
free reception, Bomar crystals carry a life- 
time guarantee. For more infonnation call 
800-526-3935, or FAX 800-777-2197, 
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Now Available from SFD: 
*Base Station Antennas 
¢Combiners/Duplexers 

eMobile Antennas 
«Coaxial Cables & Connectors 
eLightning Protection 
«Power Supplies *Towers 


Santa Fe Distributing, Inc. 
913-492-8288 or SO0-255-6595 
FAX: 800-255-6596 
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UHF Four-cavity Duplexer 


TX RX Systems’ model 28-70-02A 
pseudo-bandpass duplexer uses the 
patented Vari-Notch circuit to provide 
maximum isolation for the lowest in- 
sertion loss possible. Fully tenyperature 
compensated and manufactured to the 
highest standards, this duplexer will 
provide years of unequaled and trouble- 
free performance. 
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Photovoltaic Power Systems 


Solar Electric Specialties’ 
MAPPS systems are stand-alone photo- 
voltaic power systems engineered to 
support a wide variety of remote power 
requirements, All MAPPS systems are 
complete, packaged systems consisting 
of photovoltaic modules, mounting struc- 
lures, battery enclosures, wiring and 
necessary charge-regulation circuitry. 
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Digital Pagers 

Samsung’s “With Me’ digital pag- 
ers are available in two-tone colors. 
The SRP-5210N front-mount numeric 
is available in VHF and 900MHz. Fea- 
tures include an easy-to-read LCD. 
27-message retention, seven random 
back-up positions and a 12-month 
warranty, 
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Scrambling 
for 
MicroTAC 


Portable tele- 
phone security. 
invisibly embed- 
ded into Motorola 
MicroTACs, is 
activated with a 
simple keypad 
combination. 
Proven Crypto 
Voice Plus tech- 
nology from 
Transcrypt In- 
ternational is 
compatible with its other scrarnblers for 
complete cellular and office security. 


Call 800-228-0226. 
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Two-way 
Radios 


American Wireless two-way com- 
munication from PanaPacific is avail- 
able in three different models, All fea- 
ture the same Motorola craftsmanship 
and a long list of features. including a 
talk range of 2-4 miles and perfor- 
mance in buildings with multiple floors, 
The deluxe AV11C model even has a 
built-in squelch feature that prevents 


hearing other users on the channel. 
For information. call 800-726-2333. 
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Pocket 
Site Selector 
wet Orgarnee 


Free Site 
Selector 
and Organizer 


Meridian'’s Pocket 

Site Selector and Or- 

ganizer is yours for 

the asking. Meridian provides space to 

customers at many antenna sites that 

cover most of Southern California. For 

more information or your free orga- 

nizer, call Rich and Jack Reichler of 

Meridian Communications at 
800-400-SITE (7483). 
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Mixed-lot 
Battery 

Charging 
MasterCharger 
6 from W&W 
Associates 
charges six dif- 
ferent batteries simultaneously—with 
different voltages and capacities, NiCd 
or nickel-metal hydride. Battery mod- 
els from different manufacturers can 
be mixed, One or all six charging po- 
sitions can be changed to accommo- 
date various transceiver battery types. 
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Paging Decoder 


Signalpro. Advanced Signal’s 
paging decoder. provides in-depth sig- 
nal and data analysis as well as a com- 
prehensive set of channel manage- 
ment information. For additional in- 
formation, please see the ad on 
page 15. 
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PCS 
Antennas 


The Decibel 

Products divi- 

sion of Allen 

Telecom 

Group offers 

three omni-di- 

rectional base 

station anten- 

nas for 1.850MFz-1,990MHz engi- 
neered exclusively for PCS. Seven sec- 
torized base station antennas are avail- 
able for 1.710OMHz-1.880MHz and 
1,850MHz-1,.990MHz. Microfill in- 
door antennas range in size from 
4x4" base to 48" base and operate 
in the 1,850MHz-1,990MHz range. 
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Product/services 


Medium- 
wave 
Isolators 


Eagle's new medium-wave isola- 
tors allow use of existing AM band 


towers for VHF, UHF or cellular an- 
tennas, The isolators can handle 
25,000W of medium-wave power, as 
well as 1,000W of through power. 
Price: under $200. 
EAGLE 
P.O, BOX 4010 
Sedona, AZ 86340 
520-204-2597 
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Antenna 
Tester 


The easy-to- 

operate AT- 

800 rapidly 

tests 806MHz- 

960MHz an- 

tennas A 

back-lit LCD 

shows VSWR, 

match _ effi- 

ciency and return loss across the entire 

band. Instant pass-fail readout, audible 

indicators and numerous other features 

are included for installers, technicians 
and engineers. 


Bird Electronic 
216-248-1200; fax 216-248-5426 
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Noise- 
attenuating 
Headsets 


The series 

6000 noise- 

attenuating 

headsets from 

David Clark 

Company connect to series 6000 
push-to-talk two-way radio adapters 
that connect to a two-way radio. The 
result is clear, isolated reception and 
crisp, clear voice transmissions at nor- 
mal voice levels in noisy environments. 
Each adapter includes a headset jack. 
PTT switch, belt clip and custom inter- 
face electronics, Both over-the-head or 
behind-the-head headset styles are avail- 
able for use with protective headgear. 
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showcase 


DIN Connectors 


Now available are 7/16 and 4.1/9.5 
DIN connectors for all sizes of Heliax 
foam general purpose cables, 
pressurizable air dielectric cables and 
Superflexible cables for close quarters. 

Andrew 
800-255-1479, ext. 29 
Circle (219) on Fast Fact Card 


Automation 
& 
Monitoring 
Brochure 


Intertech Solutions, a division of 
Broadcast Communications, offers 
its latest brochure on new communi- 
cation technologies. Through instru- 
mentation engineering and software 
programming. Intertech Solutions can 
help companies automate, monitor 
and control almost anything. 
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Trunking Decoder 


The model LT-2 decodes LTR 
subaudible trunking data plus DTMF 
The LT-2 can be used with service 
monitors or any scanner. The display 
indicates home repeater and user 
number plus any DTMF which is trans- 
mitted. All decoded trunking data from 
the repeater being monitored is avail- 
able on the RS-232 serial port 

Connect Systems 
2259 Portola Road, Ventura, CA 93003 
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Small Console 


DSPatch32 is a small console with 
big system features, configurable to 
support 32 lines or operator worksta- 
tions with touch or mouse operation. 
External lines may be for radio, tele- 
phone circuits, intercom or other use. 

Avtec 
803-892-2181; fax 803-892-3715 
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Battery Analyzer 


Cadex’s C4000 battery analyzer 
services NiCd, NiMH and SLA batteries 
simultaneously. More than 800 config- 
ured adapters are available for batteries 
for portable radios, cellphones. laptops 
and other uses. An optional printer gen- 
erates service reports and labels. 
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Multi-channel Remotes 
for Midland Radios 


The new MCR310 and MCR320 
remotes from CPI give full control of 
Midland’s Syn-Tech XTR radios, for as 
many as 99 channels. The remotes 
provide controls for channel up/down, 
P-scan, N-scan, add/delete, monitor, 
PTT, intercom and volume. Other fea- 
tures include 2W of speaker audio, 
LED channel readout and LED indica- 
tors for PTT, scan, monitor and A/D. 
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Large- 
scale 
Topographic 
Maps 


East View 

Publications 

is the world’s 

source for 

high-quality 

topographic 

maps produced by the Russian mili- 

tary. East View can supply entire 

countries or selected sheets. Scales 

range from 1:200,000 to 1:50,000 

and cover most major areas of the 
world. 

For information call 612-550-0961. 
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Full Duplex 
Radio 
Modem 


The RM2300- 

40 data link 

E from EPCOM 

Wa is a 25W con- 

oo tinuous unit 

i operating at 

Hi 14,400bps with 

yi full duplex ca- 

pability. For 

point-to-point or multipoint use at 

403MHz-520MHz, it contains two 

Motorola Radius radios. a duplexer, a 

switching power supply and a modem. 

E] Paso Communication Systems 

1630 Paisano Drive, El Paso, TX 79901 

915-533-5119; fax 915-542-4701 
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Scanning 
Hand- 
portable 


Scanning 
hand portables 
from Maxon 
America are 
available with 
four or 16 
channels, for 
UHF or VHF 
frequencies. 
Based on the 
popular SP- 
2000 design, 
the radios have 

enhanced software with priority chan- 
nel scan and “look back” channel ca- 
pabilities for increased versatility. 
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Full-duplex 
Trunking 
Mobile 


E.F. Johnson's new 8630 {full- 
duplex mobile for LTR trunking sys- 
tems is ideal for business and indus- 
trial personnel who need both mobile 
radio and telephone interconnect serv- 
ice. The 8630 offers a cellular-style 
handset, expanded variable system 
and group capacity, and superior 
audio quality. 
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Full-scan Analyzer 


The 486-based COM-120B from 
IFR Systems provides near real-time 
spectrum analyzer and scope displays 
with virtually no keyboard buffering, It 
includes a crossband duplex system, a 
digitized full-scan spectrum analyzer 
with optional tracking generator and a 
PCMCIA memory card. Options in- 
clude POCSAG, Clearchannel LTR. 
EDACS and AMPS test capability. 
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Mounting 
Hardware 
& 


Accessories 


Maxrad is a manufacturer of a 
complete line of antennas for land 
mobile, cellular, marine and base sta- 
tion applications; mobile, marine and 
base mounting hardware; and related 
accessory products. 
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Remote 

Access 

to Site 
Data 


Hutton offers cellular and radio data 
units in packaged systems under 
$2,000 for: 

e electronic flow measurement 

¢ telemetry and SCADA 

¢ production data gathering 

* compression station monitoring 

Hutton Communications 
800-442-3811, fax 214-239-5264 
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Cellular Duplexers 


Looking for the right duplexer? 
Loral Microwave-Narda West of- 
fers a complete line of Microcell. Stan- 
dard and High Power series duplexers 
at highly competitive prices with fast 
delivery. Frequency bands offered are 
AMPS, GSM and ETACS. with 
NTACS and ESMR to be available 


soon. 
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MOTOROLA 


Pager Point of Sale Warranty 


Increase profits with the new Point 
of Sale Warranty from Motorola! This 
program enables you to sell Motorola 
extended warranties directly to your 
end user customers at a profit. War- 
ranty covers all repairs, including 
water and physical damage. 


Motorola Pager Care Centers 


Call 800-548-9954 for details. 
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Product/services 


Radio- 
telephone 
Trunking 

Board 


The Midian 

MOT-RT-8 

features in- 

clude: scans 

for as many as 

16 channels 

for call channel, incoming calls, or 

dispatch channels; a 10-city trunking 

list: four Selcall decode numbers; pro- 

grammable collect and reset lones; 

compatability with different terminals: 

a 10-code scrambler; a 10-number 

memory dialer; deadbeat disable; and 
a remote turn on for transmission. 
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FDMA Digital 
Communications Analyzer 


Motorola’s R-2670 Communication 
System Analyzer lets the user test Astro 
digital radios under actual voice condi- 
tions. performs bit error rate testing of 
subscriber units and fixes sites for quanti- 
tative measurement. The unit has spe- 
cialized screens for faster test setups. 
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Multi- 
function 
DTMF 
Encoder/ 
Decoder 


The NC4000 

controls mul- 

tiple remote operations with status 

verification reporting of both input and 

output active functions. [t decodes all 

16 standard DTMF characters, has an 

address length of one to eight digits 

and includes E?Prom memory for non- 
volatile storage. 

Norcomm 
12438 Loma Rica #1 
Grass Valley. CA 95945 
916-477-8400 
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showcase 


Trunked/ 
Conventional 
800MHz Radio 


Midland Inter- 

national’s model 

70-9405 is a full-fea- 

tured, SOOMHz LTR- 

compatible. portable 

radio. It features 2W 

of power. a large 

eight-character alpha- 

numeric display with 

push-button night light 

and 10 trunked or con- 

ventional systems with 

as many as 109 groups or 109 conven- 
tional channels. 

Midland LMR 
$16-241-8500. ext, 1690: fax 816-920-1144 
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Universal 
Laptop 
Mount 


The Mounting Solutions division 
of Norlen has added a universal 
laptop/notebook mount and laptop/ 
notebook accessories to its mobile 
workforce line. Installation and re- 
moval of the laptop is as easy as turn- 
ing a knob. The mount attaches to 
anv of the company s vehicle mount- 
ing platforms for mobile applications. 
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Frequency 
Counter/ 
Recorder 


The Scout fre- 
quency counter 
and recorder 
for interference 
checking records 
400 frequen- 
cies and 255 
hits per fre- 
quency over the 1OMHz-1.4GHz 
range. It runs on 10-hour NiCd batter- 
ies with nonvolatile memory and can 
interface with a PC. 
Optoelectronics 
305-771-2050: fax 305-771-2052 
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Workstation Screens 


Modular Communication Systems’ 
consoles and slanc-alone workstations 
for emergency communications fea- 
ture MODUCOM's “Screenmaker” 
and “Customizer’ software that allows 
user design of screens for specific op- 
erating requirements and applications, 
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Integrated Power System 


The Newmar Iniegrated Power Sys- 
tem combines the functions of power 
supply. battery backup, load discon- 
nect, alarm contacts and system moni- 
toring in one complete package. A 
power supply/battery charger and all 
accessory components are assembled 
in a compact 19" chassis. The system 
is available in 12V, 24V. or 48V mod- 
els with 475W or 875W ratings. 
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Coaxial protector for GPS 


PolyPhaser introduces a coaxial 
protector for GPS receivers with ac- 
tive antennas. The IS-MRSOLNZ+6 
protects in-line amplifiers and GPS 
receivers. providing optimal protection 
tor de and RF paths on coax. With 
positive and reverse voltage protec- 
tion, it exhibits low loss and low VSWR 
over a large bandwidth, 
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Disguised 
Cellular/Trunking 
Cowl Antenna 


STI-CO Industries’ 
new 800 series 
fender-mount dis- 
guised broadband an- 
tennas cover cellular 
and trunking frequen- 
cies and are exact 
AM/FM antenna re- 
placements for select 
Ford, Chrysler, GM 
and Euro-Asian body 
styles. Applications 

include surveillance and cellular cus- 

tomers desiring anonymity. Optional 

AM/FM broadcast couplers available. 
716-662-2680 
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Paging Channel Monitor 


Datanet monitors digital paging activi- 
ties on multiple channels. Data and 
graphs show channel air-time loading. It 
also tests queue delay on each channel 
and alerts the engineer if a channel fails. 
TGA Systems 
800-998-8421; fax 800-842-3908 
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Wireless 
System 


Components 


Trident 

Micro Sys- 

tems manu- 

factures a vari- 

ety of products 

for the wire- 

less industry including trunking control- 

lers, air time loggers and mobile data 

terminals with GPS. In addition to ESN 

modules with over-the-air program- 

ming, data modems and other compo- 

nents for 220MHz, 800MHza, 

JOOMHz and conventional systems 
are available in the new catalog. 

800-798-7881 
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Mm 
SUMMIT 


COMMUNICATIONS. INC. 


Communications Construction 
and Maintenance Services 


Summit Communications is a 
construction and maintenance opera- 
tion specifically designed to serve the 
communications industry. Summit of- 
fers turnkey tower construction, cable 
and antenna testing, antenna installa- 
tion, maintenance, emergency service 
and civil construction. 
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Tower 
Ringrotor 


TIC Ring allows you to mount your 
antenna on the outside of your tower 
at any mounting location. TIC Ring 
allows you then to rotate your antenna 
around the tower a full 360° with no 
tower shadowing. For more informa- 
tion please see the ad on page 80. 

TIC General 
800-TIC-RING; fax 218-681-8509 
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C ere 


Structures 


Valmont 

Industries 

manufactures 

steel structures 

for communi- 

cations sys- 

tems. includ- 

ing tapered tu- 

bular mono- 

poles, self-sup- 

porting and 

guyed towers, 

at plants in North America and Eu- 
rope. Contact for structure require- 
ments, stocking programs for quick 
delivery or that special need for a 
camouflaged communication structure. 
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Procurement Software 


Tessco’s PC software provides in- 
stant access to descriptions and pric- 
ing for more than 12,000 wireless 
products. Build orders, check pricing 
and delivery. even transmit your order 
via fax/modem. Complimentary cop- 
ies for qualified service organizations. 

410-472-7000 


Flexible Coaxial Cable 


The LMR-400 low-loss RG-8-size 
cable delivers 3.9dB per 100 feet at 
900MHz. 6.0dB at 2GHz. A foam 
dielectric. moisture barrier and UV- 
protected polyethylene jacket provide 
outstanding outdoor performance. 

Times Microwave Systems 
800-TMS-COAX 
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Trunking Option for Test Set 


Wavetek’s 4015 Stabilock test set 
is designed for efficient servicing, A 
wide selection of testing possibilities 
for communications systems is pro- 
vided. including a new EDACS trunk- 
ing option. Integrated selfeheck and 
autocalibration are standard features. 
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Product/services 


Lightning Protection 


Arrestor Plus surge protectors in- 
corporate advanced lightning protec- 
tion into a Heliax connector. provid- 
ing a single, integrated, component 
with multi-strike capability. 

Andrew 
1-800-255-1479; ext. 29 
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Interconnect 
Portable 


Ericsson intro- 
duces the Full Du- 
plex Interconnect 
Portable providing 
the convenience of 
full-duplex tele- 
phone intercon- 
nect on a trunked 
system. It allows 
the user to make 
and receive outside 
calls with cellular 
like voice clarity. 
Weighing in at only 
8 ounces, it is 
Ericsson's lightest 

800MHz trunked portable, 
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Mobile 
Work 
Platform 


Gamber-Johnson MO-1000 “air- 
bag friendly” work platform mounts 
install in seconds with no tools re- 
quired. The platform occupies an 
empty seat, secured by the seat belt. 
Accessories include the new NotePad 
universal notebook computer mount. 
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showcase 


Shared Repeater Tone Panel 


¢Desktop/Rackmount 

¢157 Subscribers, 51 CTCSS/106 DCS 

«DSP enhanced decode and talk-off 
rejection 

¢CW ID per subscriber 

*Time and hit counter 

*Local/Remotely programmable 
(DTMF/Menu-driven RS-232)} 

Communications Specialists 

800-854-0547 FAX 800-850-0547 
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Heavy-duty 
Paging Antenna 


The new Hustler 
12dB omnidirectional 
paging antenna, 
model HD12-92040, 
is now available from 
Newtronics An- 
tenna at a surpris- 
ingly affordable price. 
Featuring a solid me- 
chanical design and a 
2" fiberglass radome 
(150mph wind sur- 

vival), it offers outstanding fringe area 
performance and is ac-grounded for 
lightning protection, 
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Trunking 
Portable 


The RTS209 

portable from 

Kyodo West is 

designed to 

work in the new 

RTS trunking 

system. Fea- 

tures include 

40-number rep- 

ertory memory; 

programmable 

status report- 

ing; automatic 

Hi-Low power 

selection; alphanumeric messaging; call 

waiting/call retrieval; call restriction; 
and numeric scratch pad memory. 
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PSAP Telephone Console 


Dispatch centers that handle the 
critical communications requirements 
for fire, police and EMS personnel 
make their purchase selections from a 
wide range of Zetron’s line of public 
safety products. The latest addition to 
this product line is a modular PSAP 
telephone console specifically de- 
signed for dispatch centers. 
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Lease-line Replacement 


The 4WFD-FIP from DataCom re- 
places the wired connection between 
data centers and/or other leased line 
sites. Standard features include: full- 
duplex operation; 100% duty cycle; 
order wire; and integral six-bay cavity 
duplexer. The 4WFD-FIP supports as 
much as V.34 modulation to achieve 
asynchronous non-compressed data 
rates as high as 28.8kbs. 
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Shielding 
Systems 


LUNDGREN 


Lindgren 

RF Enclosures 

is one of the 

premier manu- 

facturers of 

shielding sys- 

tems. Engineer- 

ing expertise 

and innovative design solutions enable 

the company to meet the customers’ 

growing shielding requirements. 

Lindgren offers a broad choice of 

shielding systems, including modular 

rooms, anechoic chambers and R & D 
and scientific shielding applications. 


708-307-7200; fax 708-307-7571 
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Modular dc-to-de Converters 


The series 1635 modular converter 
system occupies only 5.25" of vertical 
space in 19" or 23" equipment racks 
and includes as many as four 500W 
plug-in modules. Each module has an 
integral paralleling diode, load-sharing 
capability, and can be inserted or re- 
moved without system shutdown. 

Wilmore Electronics 
919-732-9351; fax 919-732-9359 
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Signaling 
Products 


Thel995 sig- 
naling products 
catalog and up- 
dated price list is 
available from 
Vega. The prod- 
ucts described in 
the catalog are 

designed to meet signaling require- 
ments—whether for tone-remote or de 
remote-control consoles, remote station 
adapters, tone encoders and decoders 
or any of a wide variety of system mod- 
ules (line termination cards, summing 
amplifiers, line drivers, single-tone en- 
coders and decoders, notch filters and 
relay cards.) 
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Nov. 7-9, 1995 


Signal Generators 


The digital and vector modulation 
capabilities of Marconi Instruments’ 
2050 series signal generators enable 
rigorous receiver testing during devel- 
opment and production of new major 
digital systems. 
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Power 
Attenuators 


JFW  In- 

dustries has 

a host of new 

power attenu- 

ators ranging 

from 5W and 

10W to 100W and 300W. The 5W 

and 10W attenuators feature fre- 

quency ranges of dc to 2, 000MHz and 

dc to 4GHz. The latest models are 

20W and 50W attenuators, dc to 

4GHz. For complete specifications 
and drawings contact: 

Mark Burton, JFW Industries 
5134 Commerce Square Drive 
Indianapolis, IN 46237 
317-887-1340 
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San Francisco 


Power Amplifier 


The LMS series power amplifier 
from TPL Communications is a fully 
enclosed package. It includes power 
supply, metering, cooling fans, SWR 
and overtemp protection. Power lev- 
els run to 120W, from 35MHz to 
S60MHz. It is built for rugged use 
while combining the latest technology 
into a space-efficient package. 
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Mobile 
Mounts and 
Accessories 

Catalog 


A complete 
listing of mobile 
communica- 
tions mounts 
and accessories 
is available 

from Panavise Products. This full- 
color catalog displays the entire prod- 
uct line: from two-way radio and 
mobile data terminal mounts to ped- 
estal, flex and InDash mounts, to 
PortaGrip portable holders and in- 
store displays. The best and most com- 
plete quide to Panavise products. 
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Moscone Center 


For more information, call the fax-on-demand system at 800-601-3858. 
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Mobiles linked as repeaters: 
Improving the Maxtrac combo 


Based on modifications described in a November 1990 article, new circuit 
modifications improve push-to-talk (PTT) and continuous-tone-controlled 
squelch system (CTCSS) operation for Maxtrac radios configured as a repeater. 


By William Plante, N.C.E. 


“How to Link Mobiles to Form a Re- 
peater™ by Carlton Tedrick in the Novem- 
ber 1990 issue showed how to link two 
Motorola Maxtrac series radios. I have 
used this configuration with success, but 
the design that the article describes has 
drawbacks, including the false key-up of 
continuous-tone-controlled squelch sys- 
tem (CTCSS) tone. 


RADIO A 
P8 
LOGIC BOARD 


If radio A were programmed for CTCSS 
receive only and if it were on hook, any 
carrier received would key up radio B. yet 
no audio would pass from radio A to radio 
B because the CTCSS prevents it. A modi- 
fication that I have used improves the link- 
ing design with respect to both the false 
key-up and the use of CTCSS. 

Changes include the use of an NPN 
transistor and a 10,0000 resistor inside 
the radio to form a push-to-talk (PTT) 
switching circuit. This switching circuit 


ON-OFF : 


VOLUME: 
Jt 
MIC JACK 
(ON BWITCH BOARD) 


is driven from the microprocessor’s re- 
ceiver mute (RX mute) line. With the cir- 
cuit, the microprocessor of radio A con- 
trols the PTT circuit of radio B. The con- 
version allows full use of CTCSS control 
of both radios. 


Plante lives in Farmingdale, ME. He isa NARTE- 
certified engineer (N.C.E.), NARTE is the Na- 
tional Association of Radio and Telecommunica- 
tions Engineers. 


RADIO B 


PB 
LOGIC BOARD 


YELLOW 


GLUE 


PIN OUT RADIO A P8 


10. GROUND 
12. MIC INPUT A 


11, PITA 


13, HOOK SWITCH A 

4. AUDIO OUTPUT TO B MIC 

8. PTT CONTROL OF B 

3. INPUT TO PTT FOR A RADIO 


Ne, 


10. GROUND 

12. MIC INPUT B 

11. PTT B 

13. HOOK SWITCH B 

4, AUDIO OUTPUT TO A MIC 

8, INPUT TO PTT FOR B RADIO 
9. PTT CONTROL OF A 


PIN OUT RADIO B P8 


RX MUTE R2 


ADDED COMPONENTS AS INDICATED IN RED 


Ri 1.8K OHM 
R2 10K OHM 
Q SK3444 OR EQUIVALENT 


S1 SPST SWITCH 


Figure 1. This schematic diagram shows how to modify Motorola Maxtrac 300 radios to work as a repeater with improved PTT and CTCSS control. 
Components added to the circuitry are indicated in red. 
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There's more than one 
reason why MODUCOM 
Dispatch Consoles 

are First Choice 


Treestee 31/1075 mares om 
no 


Only the Ultra-Com PRO communications 
meee WOrKStation lets you design screens for your 
™ specific requirements, with no changes to 
software in the common electronics. 


tae 
<ounnnny wa? 


e Exclusive “‘Screenmaker’’ feature lets user design screen's 
operational requirements 


Exclusive “‘Customizer’’ feature allows more programmability 
Free software upgrades 
Intel 486 operator-interface (Pentium PC optional) 
Hardware upgrade without firmware changes 
Moducom system design and specification assistance 
Support when you need it 

They're talking about us. . 


(] “‘For real value, high tech and support, we found that Moducom was hard to beat.” 
Steve Meer, V.P. Systems Integration, SCC Communications, tne. 
[| ‘Modular Communications proved to us that they have the real handle on state-of-the-art.” 
Bilt Smith, Dir. of Communications, Wyoming Highway Patrol 
| “We have a number of Ultra-Com PRO touchscreen consoles and they have proven to be 
extremely reliable.” Mike Slavick, Communications Dis., Larimer County, CO 


Call, write or fax for our Ultra-Com PRO literature package 


MODULAR COMMUNICATION SYSTEMS, INC. 


13309 Saticoy St., No. Hollywood, CA 91605 © (818) 7641333 »* FAX: (818) 764-1992 
Texas Office: 211 King Nicholas, Scroggins, TX 75480 * (903) 860-3660 © FAX: (903) 860-3658 
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multiple user-configurable functions. All 
programmed features are stored in non- 
volatile E2Prom memory and are easily 
programmed by means of a conventional 
DTMF encoder or the Model NC500 
Universal/P.C. programmer. This highly 
engineered decoder js ideal for portable 
radio applications having limited space for 
accessories, The NC401 comes complete 
with micro-miniature 14 pin header and.12" 
color coded cable assembly. For FREE 
detailed information ask for the NC401 


user's manual. 
MODEL 
NC409 


The . 
Model NC409 . 
is a DTMF ANI/Alarm 
status encoder and companion 

product to the Model NC401 DTMF Decoder 
designed to automatically or manually 
generate any of the 16 DTMF characters. 
The NC409 features 15 memory locations of 
up to 30 digits each plus last number redial 
and multiple user-configurable functions. 
Programming is easily performed by means 
of a 12 or 16 button “X-Y" keypad with 
common ground or the Model NC500 
Universal/P.C. programmer. The NC409 
measures .85"W x 1.36"L x .165°H and 
comes complete with micro-miniature 14 
pin header and 12° color coded cable 
assembly. For FREE detailed information 
ask for the NC409 user's manual. 


For detailed information 
or product catalog 
call 1-800-874-8663 
or Fax 916-477-8403 


DATA SIGNALLING PRODUCTS 


(Q(Evcrcamm 


12438 Loma Rica Dr., Grass Valley, CA 95945 
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For example, when the microphone is 
on hook (or switched by SI), only re- 
ceived signals with a proper tone activate 
the other radio’s PTT circuit. If non- 
CTCSS operation is required, the opera- 
tor only has to take the microphone off 
hook to key the other radio's PTT line 
with a carrier only, A simple toggle switch 
(S1} can be added as shown in Figure 1 on 
page 68 to control hook-switch operation. 
or a “T” connector could be placed on the 
microphone jack. (I installed the switch 
on my unit.) The internal transistor pro- 
vides a PTT control input to the radio on 
which it is installed, and the transistor is 
driven by the other radio, (See Figure 1.) 
This arrangement has been in operation 
quite some time and works well. 

The pin number for the Rx mute line of 
U802 for the Maxtrae radio is not shown 
because the number is different in various 
models of the logic board. Look for the 
Rx mute label on the schematic provided 
for your radio to identify the pin. The 10K 
resistor connects directly to the micropro- 
cessor without any other resistors in se- 
ries to isolate the Rx mute function from 
the radio’s other functions. [ used an 
SK3444 transistor for the switching, but 


Radiuy 


any comparable transistor can be used. 
Placing the components within the radio 
case makes the installation clean. Only 
two wires must be reversed in the jumper 
cable connecting the two radios, The au- 
dio lines and audio dropping resistor are 
the same as those described in the origi- 
nal article. 

Each radio should be labeled either A or 
B, because the cross-connection difference 
requires them to be used in pairs. This 
labeling has not been a problem in my 
installation, because radios on different 
frequency bands are used for radios A and 
B. In our system, A is VHF lowband; B is 
UHF. 

| did not try other series of Motorola 
radios, such as the Radius product Jine, 
but this conversion also should be adapt- 
able to them, Be aware that any modifica- 
lions to equipment may void the warranty 
on that product. As with other equipment 
modifications, the author assumes no li- 
ability or responsibility for results of this 
modification. 
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Porrastes, Mosnes 
Base Stanions 
Repearers 


We've earned a good 
Radius business with a 
large inventory, good 
prices and quick service. 
We would like to earn 
your business... 

please call today. 


TOLL-FREE (800) 877-7979 


2050 South Buncy Drive 
Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 
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New from Narda West 


LOOKING FOR THE RIGHT 
DUPLEXER? 


« Why use a 19” rackmount duplexer ina 
Microcell application? 


® Looking for a more efficient solution for 
your Wireless Data/CDPD requirement? 


" Is peak power handling becoming an 

issue in your high capacity sites? 
Answers are waiting for you in Narda West's 
new line of duplexers — the Microcell, Standard 
and High Power series. No longer do you need 
to settle for a compromised solution. 


Performance by Design. 


Narda West duplexers optimize channel-to- 

channel isolation and minimize insertion loss. 
For example, iso- 
lation in the high 


Microcell AMPS 


6.5"x2.45” 
GSM x 2.80" 


max deep 


Standard AMPS 
GSM 


bh rack x 
2Ux3,7 
max deep 


19" fack x 
2UX5.4 
max deep 


High Power AMPS 
GSM 


3-1/2 Ibs 


5-1/4 Ib 


power series is 75 dB minimum, with 90 dB 
typical. (See table for more performance data.) 


Great Pricing and Delivery. 

All three duplexers are available in quantity 
and on short delivery cycles, usually within a 
few weeks. Prices are not only highly competi- 
tive, but typically save you 10-30%, depending 
on the product series. 


For more information on the right duplexer 
for your job, call or write: Loral Microwave- 
Narda West, 11040 White Rock Road, Bldg. 200, 
Rancho Cordova, CA. Tel: (916) 638-5500. 
Fax: (916) 638-8682. Ask for Brian Wixon on 

: , extension 221, 


50 dB min 1.0 dB max 20W CW 
60 dBtypical O.6dBtypical 200W Peak 


75 dB min 
85 dB typical 


0.8 dB max 400W CW 
SdBtypical 400 W Peak 


75 dB min 1.0 dB max Soow cw 
SO dBtypical O.6dH typical 10KW Peak 


LORAL 


Microwave-Narda West 
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Technically speaking 


(continued front page 8} 


is 1.55 times the voltage of the forward 
wave. This function of combining voltages 
is how standing waves produce higher 
vollage stresses on transmission lines. 
The higher the standing wave ratio, the 
higher the reflection coefficient and the 
higher the peak stress voltages on the line. 
A VSWR of infinity would produce a 
reflection coefficient of 1. and because 
the voltage of the reflected wave would 
equal the voltage of the forward wave, the 
maximum combined voltage of the two in 
phase would be twice the voltage of the 


forward wave alone. The combination of 


the two at [80° out of phase would be 
zero voltage, Thus the VSWR would be 
2:0, or infinity, 

Because the perfect short circuit or per- 
fect open circuit does not exist, the 
VSWR cun never reach infinity. However, 
it can be very high, and as a result it can 
produce very high peak voltages at points 
where the voltages of the forward and 
reflected waves combine in phase. 

To determine the angle of reflection at 
any point of the transmission line, use 
Equation 3. Then, to find the relative volt- 
age of the standing wave at that point. 


~40 —35 —30 —25 —20 —15 —10 


180° 


Figure 3. Impedance is converted to polar form from the rectangular form. The resultants in polar 
form are then used to calculate the reflection coefficient and the angle of reflection. See text and 


equations for the procedure. 
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Figure 4. This phasor representation of the incident and reflected waves shows how the phase 
relationships and magnitude produce a varying level of standing wave. 


substitute this angle (phi or ) into Equa- — examples B and D are 0.25) apart. Note 
tion 4, Theta (8) in Equation 3 is the re- that in example B the phasors are 180° 
flection angle at the load. out of phase and subtract directly. This 

Figure 4 above shows how the reflected produces the voltage minimum on the 
and forward waves combine at various — standing wave. In example D. the phasors 
points, The phasors in examples A and C are 0° apart (exactly in phase) and there- 
occur at 0.25 apart on the line. Also, — fore add directly. This summing produces 


Table 1. Complex load impedance, where 


(Z) = 20 — j80 ohms. 
Reflection coefficient ([) = 0.8 at an 

angle of —61.7° at load, 
VSWR = 9:1. 


from load (A) jreflection (°)| standing wave 
a Ss SL 
Sa ae os 
 Oeo [err i 
[0.80 | =te07 [026 | 


La 


[0.200 | =2057 [0s 
[0250 | ear | oe 
[seo | =errr [438 
pms | 20587 [ts | 
P0350 | =sia7 [466 | 
(MAX) 0.4145 | =360 | —t80 | 
Poms | =ser7 [1786 | 
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the voltage maximum on the standing 
wave. 

Table | on page 74 shows the relative 
magnitude of the standing wave at vari- 
ous points on the transmission line, Note 
that the minimum and maximum values 
fall exactly 0.25 apart. Figure 5 at the 
right shows a plot of the standing wave 
that represents the load of 20 — /&80 ohms. 


Calculating impedance (Z) 

The impedance (Z) at any point on a 
line can be calculated from the [and 
the reflection angle. First, 7 must be con- 
verted to the complex form of R + JX. 
R = Veos() and jX = Tsin(¢). Use Equa- 
tion 5 to calculate Z. Remember, [° must 
be in complex form (R + jX). 

For example, using Table I, calculate 
the complex impedance at a point ().375A 
from the load. Here the angle of reflec- 
tion (8) is —331.7°. The calculations are 
shown in the box on page 78. Note that Zn 
is normalized impedance such as you 
would see on a Smith chart. To get the 
impedance in a SOQ) system, multiply by 
50. as shown on page 78. 


Return loss 
Return loss can be easily calculated 


STANDING WAVE MAGNITUDE 


Ww 
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WAVELENGTHS FROM LOAD 


Figure 5. The results of Table 1 produce a graphic representation of the standing wave on the 
transmission line loaded by the 20 — j80 ohm load. Note that the voltage minimum and maximum 
occur at 0.25, apart. 
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DSPatch—THE WORL 


roads, public-safety, 
military and other 
government agencies 
worldwide have come 
to rely on Avtec for 
advanced, high-capacity 
console solutions for 
integrated radio/tele- 
phone systems, DSPatch 
is a color touchscreen 
console system that 
employs Digital Signal 
Processors (DSP's) at 
every line and worksta- 
tion. Its distributed 


architecture ensures instant responses. even in 
large systems. DSPatch may be configured to 
support from 32 to 1,024 external lines or operator 
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Technically speaking 


from reflection coefficient. For example, 
the reflection coefficient of 0.8 as used 
in the above example would correspond 
to a return loss of 1.94dB. Use Equation 
6. The percentage of reflected power 
can be determined from Equation 7. For 
example, a reflection coefficient of 0.8 
is equivalent to 64% reflected power. If 
a directional wattmeter indicated a for- 
ward power of !00W, then the reflected 
power would indicate 64W. 


Summing up 

As you can see, there are many ways 
to represent the same characteristics on 
a transmission line. There are situations 
when it is easier or better to indicate 
mismatch in terms of I, VSWR, per- 
centage reflected power or return loss. 
At other times, it is simply a matter of 
personal preference. No matter how it 
is represented, this should help you to 
understand how the various units of 
measure are interrelated. 

As usual, a computer program is 
available that will compute the reflec- 
tion coefficient and reflection angle at 


Reflection coefficient ([) = 0.8 @ — 331.7° 


R = 0.8cos(-331,7° ) = 0.8(0.88) = 0.704 


jX = 0.8 sin(—-331,7° ) = 0.8(0.47) = 0.376 


T = 0.704 + j0.376 


ites 


1— (0.704 + j0.376) 


= 1.59 + j3.28 


0.296 — j0.376 


Z = 50(1.59 + 3.28) = 79.5 + j164 


with VSWR and various conversions. 
Both programs are available on a single 
diskette for $7.50 plus $2.50 for ship- 
ping and handling. The programs run 


may write the author at 204 
Tanglewylde Drive, Spartanburg, SC, 
29301-2949. 


‘Til next time .. stay tuned! 


the load or at any other point on a trans- 
mission line. A second program deals 


under MS-DOS on an IBM-compatible 
PC. Specify 3.5" or 5.25" diskette. You 
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The legislative process 


By Robert H. Schwaninger Jr. 


On May 9, a group of specialized mo- 
bile radio (SMR) system operators who 
fear for the future of their businesses de- 
scended on Capitol Hill, armed with a 
message for their representatives and 
senators: “No forced frequency migration 
and no auctions,” 

Organized by the Personal Communi- 
cations Industry Association (PCIA), the 
group of independent operators took the 
action to oppose an FCC proposal to force 
an exchange of frequencies to clear con- 
tiguous spectrum for a proposed auction 
of 50-channel blocks of 860MHz spec- 
trum within metropolitan trading areas 
(MTAs). 

During the meetings with Congres- 
sional staffers and elected officials, the 


If you have never had 
the pleasure of visiting a 
congressional office, 
then you have never 
truly seen the legislative 
process at work. 


independent SMR system operators made 
their case, pointing out the harm that fre- 
quency-swapping and auctions would 
bring to small businesses and to their 
hundreds of thousands of customers. The 
operators also argued that any auction 
would be a private affair between the FCC 
and Nextel Communications, the only en- 
tity that appears to be in a position to bid. 

As a participant in the visits, I noted 
that it was business as usual on the Hill. 
Congressional aides feigned deep con- 
cern, although few had any idea as to the 
nature of the problem prior to the meet- 
ing. All pledged the support of their 
bosses, providing that such support 
would not cause them any real political 
difficulty. 

If you have never had the pleasure of 


Schwaninger, MRT‘s regulatory consultant, is a 
Partner in the firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


law 


visiting a congressional office, then you 
have never truly seen the legislative pro- 
cess at work. The legislative process is 
not, in fact, the speeches from the floor of 
Congress shown by C-SPAN, it is not the 
small packs of politicians crowding around 
a microphone to produce sound bites for 
the media mongrels, and it certainly is not 
any tight collection of ideology called a 
“contract” or a “new covenant.” 

To view the legislative process, go into 


one of the huge congressional office 
buildings, such as Rayburn or Cannon 
or Hart. These monolithic structures are 
honeycombed with offices and commit- 
tee rooms. Senators’ and representa- 
tives’ offices are indicated by the dis- 
play of state seals that indicate fidelity 
to a district or state. Finding the correct 
office can be the most difficult part of 
your visit as you try to determine which 
building, which floor and which room 
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contains your elected official. 

As you pass through the right office 
door, the first thing you notice is that the 
office is decorated with local memora- 
bilia. People from Iowa might find a 
sculpture made out of corn husks. Con- 
stituents from Idaho always find a tribute 
to the spud. Folks from Missouri 
find at least one mule in every 
Democrat's office. The truth is, 
the offices often look as though 
they were decorated for 
Founder's Day by a high school 
art class. 

The friendly receptionist (and 
boy, are they friendly) asks you 
to take a seat until the aide is 
available. That's when you notice 
the furniture, which often looks 
as though it had been bought sec- 
ond-hand from a dentist. The 
ambiance is somewhat cheesy 
and hokey, but still, you are sit- 
ting in the outer office of a pow- 
erful elected official, so you 
shrug it off. 

While sitting there, waiting for 
the aide to appear. you can leaf 
through the brochures that ex- 
plain tours of Washington. Most 
congressional offices serve as a 
kind of travel guide for constitu- 
ents who are visiting as tourists 
instead of coming with an axe to 
grind. Tickets to sit in the Senate gallery 
or to tour the White House are often dis- 
tributed right from those offices. 

IF you do not want to read about tours 
of Mt. Vernon or Arlington Cemetery, 
you can watch the people who pass in and 
out of the office. The offices are con- 
stantly abuzz with activity, with this 


group exiting after having discussed that 
matter with some aide and another group 
entering to seek support for another issue. 
It's a wonder that the offices do not have 
number machines, like a bakery, that say, 
“Now Serving No. 86.” 

Sometime near the appointed ume, an 


aide with glad handshakes and big smiles 
will appear. Be prepared. Aides are usu- 
ally young. T mean “what-the-hell-can- 
this-pup-know-about-life”-young. Most 
are in their twenties and have obviously 
practiced Jooking concerned in front of a 
mirror for weeks. 

They will lead you to some room to sit 
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on even cheesier furniture and will give 
you about 15 minutes to convince them of 
your position, Mind you, they rarely un- 
derstand the issues or the facts or the ver- 
nacular of your business or much else 
about why you showed up on their door- 
step, but still you get a whole 15 minutes 
to explain all of that. [f you are 
good and have practiced your rou- 
tine, you will be able to boil it 
down guickly and tell them what 
you want their bosses to do, 

What they really want to know 
is the following: 

(1) In 25 words or less, What's 
your problem? 

(2) In 10 words or less. What 
do you want? 

(3) In 50 words or less, If we 
help you, what's the downside? 

They also will want to know 
that you are from their district, 
employ people and vote (or know 
someone who once did). 

It is not unusual for them to ask 
for a draft letter that the congress- 
man might edit, sign and send to 
the agency, branch, division or 
commissioner of your choice. 
That way. they can make you 
happy while spending as little 
lime as possible on the chore. Do 
not be offended by this request. 
The letter you write for them is 
probably more accurate and says what you 
want better than one that the congres- 
sional office would draft on its own. 

After 15 minutes has passed, the aide 
gets up, signaling that your time is up. 
More handshakes and more back slapping. 
Then they promise to “get right on it,” 
and you promise to send them more 


NOW POSSIBLE! 
MOBILE RADIO 


Rotate your Antennas at any mounting location on 
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Ho 


FOR INFORMATION CALL 


1-800-TIC-RING 


(Toll Free U.S.A. and Canada) 


information. If the planets are arranged 
properly and your request is not lost in 
the shuffle. you will receive a letter from 
the congressional office that expresses the 
congressman's (a) support, (b) opposition. 
(c) concern, (d) grave doubts, (e) interest 
in, (f) request for, or (g) study of, some 
issue, Combinations of the foregoing are 
possible, 

If the aide has done her job properly. 
you go away believing that your elected 
official truly cares about your problem 
and will help in solving it. (Notetaking 
by the aide often adds to this impression.) 
If the aide fails, you exit believing that 
(a) the trip was a waste, or (b) the aide is 
a fool, or (c) the congressman does not 
give a hoot and knows even less or (d) all 
of the above, 

Although these experiences often feel 
like an impromptu charade, the fact is that 


When enough 
congressional offices 
have sent enough letters 
expressing their 
approval or disapproval 
for a particular rule or 
issue, the agency will 
listen. 


they are valuable. When enough congres- 
sional offices have sent enough letters 
expressing their approval or disapproval 
for a particular rule or issue, the agency 
will listen, One or two such letters are 
usually not enough to worry about. But if 
the FCC chairman gets 50 or 60, it be- 
comes increasingly difficult to ignore the 
sentiment of the correspondence. 

As | once again participated in one of 
these efforts with a number of California 
SMR system operators, | was impressed 
with the deft handling of the matter by 
Senator Boxer’s aide, who asked the right 
questions and did not give the impression 
that he was trying to get nd of us. One 
congressman's aide appeared to be bored 
and anxious to get over with it. Yet Con- 
gressman Thomas was genuinely inter- 
ested and offered to help. 

Having once again experienced the true 
legislative process, I was left with the 
same impression us usual. The exercise 
probably was worthwhile, but about as 
fulfilling as remembering to put milk on 


the grocery list. | always am pleased to 
see the welcoming attitude of the elected 
officials, but I feel let down by their me- 
chanical approach to the process. Al- 
though their constituents might be suffer- 
ing some great threat, for the congres- 
sional offices it is “business as usual.” 
The next me you come to Washing- 
ton, make an appointment to visit your 
senator's or representative's office, Just 
sitting on the bad plaid couch in the re- 
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ception area and listening to conversations 
will be a more revealing civics lesson 
than any you have ever received. It per- 
sonalizes government and takes away 
much of the mystique. It makes you aware 
of the pressing schedule maintained by 
those who are professionally concerned, 

It is also a great way to get tour tickets. 
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Motorola announces InFlexion two-way messaging protocol 


Motorola’s Advanced Messaging Sys- 
tems Division, Ft. Worth, TX, announced 
its InFlexion two-way advanced messag- 
ing protocol at COMDEX/Spring. The pro- 
tocol will offer voice and data messaging 
at speeds as high as 112,000 bits per sec- 
ond (bps) on a 50kHz nationwide channel. 

InFlexion is a member of the Flex family 
of high-speed transport protocols, which is 


composed of Flex, ReFlex and InFlexion. 
Each offers different services, capacity lev- 
els and price points. InFlexion builds upon 
the core capabilities of ReFlex and will 
support ReFlex 25 products. It is on sched- 
ule to begin field tests late in 1995. 

The first InFlexion-based product, 
VoiceNow, will be offered by PageNet. 
VoiceNow is a service that turns a pager- 
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international character sets 
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size device into a palm-size, portable wire- 
less answering machine. VoiceNow will 
deliver messages in the sender’s voice to a 
portable device anywhere in the United 
States. Voice compression technology al- 
lows messages as long as four minutes to 
be played back whenever the customer 
chooses. The network supporting Voice- 
Now also will be capable of transmitting 
data messages at speeds as high as 112 
kilobits per second (kbs). 

Glenayre Technologies, Charlotte, NC, 
has been licensed worldwide by Motorola 
to design and manufacture messaging in- 
frastructure equipment for the narrowband 
PCS market incorporating the InFlexion 
voice and data protocol. Glenayre’s prod- 
ucts will include switches, network con- 
trol, base stations and field receivers. 

Glenayre and PageNet have signed a 
memorandum of understanding to beta-test 
PageNet’s VoiceNow with Glenayre’'s 
inftrastructure equipment in San Francisco. 
Testing will begin this year. 


Midland to move two-way radio 
manufacturing to North America 

Midland International, Kansas City, MO, 
is proceeding with plans to manufacture the 
Midland Syntec XTR two-way mobile ra- 
dios in North America. Midland has reached 
an agreement with its overseas supplier to 
transfer responsibility for finished goods 
manufacturing. The supplier also has agreed 
to provide technical support and assistance 
with the technology transfer and startup. 

In other Midland news, Midland Intema- 
tional has signed a letter of intent with an 
international group to purchase the assets 
of the Midland consumer radio division and 
to purchase a license for the use of the 
Midland name and trademark in connection 
with the sale of communications and other 
types of electronic equipment for the con- 
sumer market. 


Motorola to offer one-stop shopping 
for PCS system deployment 

Motorola’s Pan American Market Divi- 
sion, Arlington Heights, IL, plans to offer 
comprehensive services that will provide 
new PCS operators one-stop shopping for 
infrastructure equipment, site acquisition 
and site preparation. 

Motorola’s Genesis Precision Con- 
structed Services will provide solutions to 
build PCS sites quickly and cost-effectively. 
Among the services Genesis will provide 
are: RF planning and configuration; site 
acquisition services, including site plan- 
ning, lease agreements, zoning and FAA 
applications (where necessary); site con- 
struction and civil construction work; mi- 
crowave band clearing; and equipment in- 
Stallation, testing and system optimization. 


Andrew to offer fax-on-demand information service 


Andrew, Orland Park, IL, is now offer- 
ing “Answers from Andrew,” a new, auto- 
mated fax-on-demand system that is avail- 
able to customers 24-hours-a-day, seven- 
days-a-week. 

The system is a blend of interactive 
voice and fax, and it provides a wide va- 
riety of information, including product 
information, technical documents and 
news publications. Anyone with a Touch- 
tone phone and a fax machine can access 
the system and order as many as five docu- 
ments by entering a document number. 


Customers can try out the system by 
calling 800-861-1700. International callers 
should dial 708-873-3615. 

In other news, Andrew has opened two 
new equipment shelter manufacturing 
plants, One is a 100,000 square-foot facil- 
ity in Newnan, GA, a suburb of Atlanta; 
the other is a 54,000 square-foot plant in 
Sacramento, CA. 

Opening of the facilities was spurred by 
increased customer demand for the shel- 
ters worldwide. 


PageNet, CompuServe join to develop wireless E-mail services 


As part of a new initiative dubbed 
“CompuServe Stay in Charge,” Compu- 
Serve and PageNet, Dallas, plan to pro- 
vide CompuServe members with a variety 
of new services that will be available in 
the latter half of 1995. 

Through the service, CompuServe mem- 
bers will be able to have messages for- 
warded via PageNet’s wireless network. 
Members will have a filtering option that 
will allow them to establish a profile of 


(AA) MOTOROLA 


HELIAX™ P gece ene 
uniden 


critical mail that filters their CompuServe 
mail and forwards only critical messages 
to the pager. They also will have the op- 
tion to be notified via pager whenever a 
message arrives in their mailbox. 

Yet another option for CompuServe 
members will be to send E-mail directly to 
PageNet alphanumeric pagers of fellow 
members and, potentially, to all PageNet 
alphanumeric subscribers. 
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EL PASO COMMUNICATION 


SYSTEMS, INC. 
1630 PAISANO DR. 


(915) 533-5119 FAX (915) 542-4701 


EL PASO, TX., 79901 U.S.A. 
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Landmark 


Tower 
Corporation 


e Conventional Self- 
Support & Guyed Towers 


@ Landmark®Series Self- 
Support Towers 


@ SKYPOD®, Tower 
Installed Equipment 
Shelters 

e VEXCEI® Lift, newest 
Technology in Tower 
Elevators 


@ Site Planning 
@ Complete Engineering 
Services 


@ Foundation Construction 
& Tower Erection 


& Service 


| @ Tower Repair Engineering 
©@ Tower Maintenance 


"Continuing the Tradition 
of Vertical Excellence" 
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Landmark Tower Corp 
100 Covelo Avenue 
Fort Worth, Texas 76lll 
(817)335-8666 (800)438-6244 
Fax (817)335-2171 


4 TELEWAVE, Inc.» 


44A 


$351.50 

Broadband RF 
Watt Meter is 
becoming the 
New Industry 
es - Standard. 


TPRD-1554 $606.00 
Cost effective VHF Duplexer 


ANT940Y10-WR $115.85 
Weather Resistant, 900 MHz 
High Performance YAGI 


News 


Bird offers reward for vintage thruline wattmeters 


Bird Electronic, Cleveland, has 
launched “Quest 43” to locate the oldest 
working model 43 thruline wattmeter. The 
contest is in honor of Bird’s recent pro- 
duction of the 250,000th model 43. Re- 
wards for vintage wattmeters include a 24 
KT gold-plated model 43, new wattmeters 


NEC strengthens commitment 
to wireless industry 

Nec America, Irving, TX, has realigned 
its mobile radio products operations into 
three separate business units to solidify 
its position for growth in the wireless 
industry. 

The Wireless Message Terminals Divi- 
sion was formed to focus on text messag- 
ing, such as pagers and future narrowband 
personal communications service (PCS) 
products. 

The Wireless Voice Terminals Division 
will focus on two-way voice devices, such 
as cellular telephones and future broad- 
band PCS. A third group, the Wireless 
Communications Division, will support 
the other two divisions where their needs 
overlap. 


and $250-$1,000 gift certificates. 

Entries must be received by January 31, 
1996, Winners will be formally announced 
at next year’s International Wireless Com- 
munications Expo, April 24-26, 1996, 

Call Bird Electronic at 216-248-1200 for 
more information and an entry form. 


Roamer One, Midland sign 
agreement for 220MHz radios 

Roamer One has signed an agreement 
with Midland International, Kansas City, 
MO, providing for an alliance in the load- 
ing of the Roamer One 220MHz special- 
ized mobile radio (SMR) network. Mid- 
land has been granted exclusive sales 
rights for all 220MHz radios bearing the 
Roamer One logo and will be responsible 
for their distribution throughout its dealer 
organization. 


Pro-Fit offers toll-free number 

Pro-Fit International, Bloomington, 
MN, now offers customers a toll-free num- 
ber: 800-388-0073. Pro-Fit manufactures 
custom vehicular mounts. 


Communication Power Products 
That Cover The Spectrum 


etree 


Mobile ... Fixed 
Local ... Remote 
REMOTE Components ... Systems 
i, Wall Mount ... Rack Mount 
Stock ... Custom 
Power Conversion ... Power Protection 
Microwave ... Cellular ... Telecom 


LOCAL 
COMPONENTS 


SYSTEMS 


When you need power 
products for any communications 
catpplication, look to NEWMAR, With over 100 different 
models of power supplies, DC converters and battery 
chargers, chances are we can meet your 
needs right from stock. 


ee 


Special applications or custom configurations are not a 
problem. Our power products are available with a 
wide vamiety of standard factory modifications. We'll 
even work with you to design complete rack power 
systems custom-tailored to your site requirements. 


Contact the factory to learn more about how 
NEWMAR products cover the full spectrum of 
communication power requiremenis 


INES Wir pp” ELECTRONIC POWER PRODUCTS 
‘ COMMUNICATION * NAVIGATION 
Newport Beach, CA 92663 « Phone: (800) 854-3906 = FAX: (714) 957-1621 
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Tessco to become national 
distributor for several companies 

Tessco, Sparks, MD, has become a national 
distributor for the following companies: 

Hewlett-Packard, Palo Alto, CA— 
Tessco will stock the HP 200LX, a full- 
function DOS computer, and the Omni- 
Book 600, a color subnotebook computer, 
as well as accessories to adapt both com- 
puters for mobile data transmission. 

Motorola—Tessco will stock the Envoy 
and Marco models of wireless communi- 
cators from the Motorola Wireless Data 
Group, Schaumburg, IL. 

Ora Electronics, Chatsworth, CA— 
Tessco will stock batteries, eliminators, 
chargers, conditioners, cases, hands-free 
kits and mobile data equipment for all the 
most popular cellular phones. 

Centurion International, Lincoln, NE— 
Tessco will stock two-way batteries and 
two-way and cellular replacement anten- 
nas for all of the most popular radios and 
cellular phones. 


Ericsson, Uniden sign cross- 
licensing agreement 

Ericsson, Lynchburg, VA, and Uniden, 
Ft. Worth, TX, have signed a technology 
cross-licensing agreement that will allow 
the lwo companies to develop products that 
are interoperable with LTR, ESAS, 
EDACS and PCN trunking systems. 
Uniden also will be authorized to market 
EDACS and PCN systems. 


Decibel moves to new building 

Decibel Products, Dallas, a division of 
Allen Telecom Group, Cleveland, has out- 
grown its present five-building, 195,000 
square-foot complex that it has occupied 
since 1960 and has expanded into a 
260,000 square-foot building about two 
miles. away. The new address is 8635 
Stemmons Freeway, Dallas, TX 75247. 
The phone numbers will remain the same: 
214-634-8502. 


Task Force donates fraud-fighting 
equipment to U.S. Secret Service 

The Cellular Telecommunications Indus- 
try Association (CTIA) Fraud Task Force 
donated more than $50,000 worth of the 
latest wireless telecommunications testing 
equipment to the U.S. Secret Service. 

The equipment will be used in the 
Service’s new forensic analysis laboratory 
that uses the latest technology to analyze 
cloned phones. Secret Service agents pro- 
vide expert testimony in court for fraud 
cases, and the new lab will help to im- 
prove the effort. 

CTTA’s Fraud Task Force estimates that 
the cellular industry lost $482 million from 
fraud last year. im 


TRUNKING POWER 


Kyodo West's new fully integrated radiotelephone trunking systems offer 


many advanced features. 


¢ 40 number repertory memory 


mune 


radio to radio 


A ATS110 site 
equipment 


fejugage 
Fofngusp 


A RTS208 mobile 


* programmable status reporting 
automatic hi-low power selection 
alpha-numeric messaging 
last number redial 
call waiting / call retrieval 
call restriction 
numeric scratch pad memory 
individual and group calls 
phone to radio 


radio to phone 
turnkey systems 


A RATS209 
portable 


Call today for a free 16 page booklet 
on Kyodo West trunking systems. 


<I kyodo west” 


Kyodo West, Inc. 6 Four Coins Drive, Canonsburg, PA 15317 U.S.A. 
Voice: 1-412-746-9119 Fax: 1-412-746-7152 
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INTRODUCING THE 
4RV/2 VOTER 


® Continuous or NEW "vote-lock" mode 
@ Available as a card or in arack system 
® Price performance leader for 10 years 
@ Extend coverage by adding receivers 

® Thousands of DHE Voters in service ra 
@ 4 channels expandable to 64 Ro 
@ Many custom applications DY 

@ Select / disable switches 

@ FF Links or phone lines * 

® Opto-isolated I/O £ 


® Signal-To-Noise ae Pa 


® Modular design © 


For more details call, fax, or write to: 
DouG HALL ELECTRONICS 
815 E. Hudson St. 
Columbus, Ohio 43211 
(614)261 -8871 
FAX (614)261 -8805 
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AVCOM's PSA-65A 


Portable Spectrum Analyzer 


a oe : 


The newest in the line of rugged spectrum 
analyzers from AVCOM offers amazing per- 
formance for onlyS2855., 

AVCOM's newPSA-65A is the first low cost 
general purpose spectrum analyzer that's loaded 
with features. It's small, accurate, battery oper- 
ated, has a wide frequency coverage - a must 
for every technician's bench and also great for 
fielduse. 

ThePSA-65A covers frequencies thru 1000 
MHzin one sweep with a sensitivity greaterthan 
-95 dBm at narrow spans. The PSA-65A is 
ideally suited for 2-way radio, cellular, cable, 
LAN. surveillance, educational, production and 
R&D work. Options include frequency exten- 
ders to enable the PSA-65A to be used at 
SATCOM andhigher frequencies, audio demod 
for monitoring, log periodic antennas, carrying 
case (AVSAC), andmore. 

Formore information, write, FAX, or phone. 


A VCO M 500 SOUTHLAKE aLvD 
RICHMOND, VA; 
Phone 804- ae 2500 
FAX: 804-794-8284 
Bringing High Technology Down to Earth 
Receive brochures ON-LINE via AVCOM's 


new AVFAX. Call from your fax and be 
ready to receive. 804-379-0500 
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N ew products 


Readers’ choice 


Of all the new products and services 
in the November 1994 issue, the one 
reprinted here generated the most 
reader requests for additional informa- 
tion. If you missed it the first time, 
here is your opportunity to acquire 
more information on it. Just circle the 
corresponding Fast Fact Card number 
on the card found in the back of this 
issue and mail the card to us. 


‘Shirt pocket’ FM transceiver 
offers power of larger portables 


The MicroTalk 
FM transceiver 
from Advanced 
Videotech shrinks 
two-way technol- 
ogy into a 4" X 2" 
x L'/2" “shirt 
pocket” unit with 
the power and fea- 
tures of larger por- 
tables. The unit 
has 10 synthesized 
channels and [W—5SW selected out- 
put in the VHF and UHF bands. The 
channel number LCD is illuminated 
for use in low-light conditions, and 
the push-button channel scan oper- 
ates automatically to help locate spe- 
cific users. Other features include 
busy-channel lockout, TX/RX signal 
strength indicator, battery-saving cir- 
cuitry, low battery indicator and wide 
bandwidth frequency capability. 
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Exportable communications shelter features light weight, rugged design 


The IsoCrete lightweight communica- 
tion shelter from Andrew is 10% lighter 
than other steel exportable shelters, The 
shelter has a structural steel perimeter 


frame and TrussCrete wall panel inserts 
to form a tough, lightweight. stackable 
shelter that meets ISO requirements for 
containers. A typically equipped 12' x 28' 
IsoCrete shelter weighs about 25,000 
pounds, roughly half the weight of com- 
parable glass-fiber or solid concrete shel- 
ters, which reduces transportation costs 
and allows casier access lo remote sites. 
The walls are bullet-resistant to rounds 
as heavy as .44 caliber. The standard 
design wind loading is 80mph; floor 
loading is 125 Ibs/lt?, and reof loading 
is 40 Ibs/ft?. 
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Digitally trunked radio system expands into narrowband version 


Ericsson's Private Radio Systems di- 
vision has released the EDACS-NB, a 


Replacement antenna for Uniden 
portables comes in two versions 


Fixed replacement antennas for the 
Uniden CP4600/5600/6600 series portable 
phones are available from Centurion 
International. The fixed replacement is 
designed both for convenience and to 
improve performance with fewer dropped 
calls. The antenna is available in quarter- 
wave and half-wave versions. types CXC- 
M5U and CXH-M5U. 
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OLUTIONS 


New Revenue Sources 


narrowband version of the EDACS digi- 
tally trunked radio communications sys- 
tem. EDACS-NB provides 9,600-baud 
digital voice, data and signaling on a 
12.5kHz channel. EDACS-NB will be 
available on all EDACS repeaters and a 
wide variety of portables and mobiles. 
The narrowband system also provides a 
migration path to 6.25kHz equivalent 
spectrum elficency, using Ericsson's 
Prism technology. Compatible radios can 
roam across systems operating on either 
25kHz or 12.5kHz channels. These sys- 
tems can be networked to provide a fully 
integrated communications network on 
both wideband and narrowband systems. 
EDACS-NB provides network inter- 
operability with other communications 
systems including cellular, PCS. tele- 
phone and INMARSAT. 
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O Remote Monitoring O Remote Control O Telemetry © Voice & Page Alarming 


ULTRAc System 
Industrial site monitoring & control 
PC based or status panel central 
RTU's with up to 44 I/O points 
Expandable to 1000+ locations 
Easy to use PC software 


Control Link 
@ Point-to-point or multi-point 
@ Replace costly leased lines 
@ Integrated control/status panel 
a 
| 


40 inputs & outputs 


Use any two-way radio or wireline 


SentriVoice & SentriDial 
@ Monitor alarms & alert over 
radio or phone 
Autodialer - up to 120 numbers 
NEMA case with battery backup 
Respond via remote control 
2 minutes of voice storage 
Integrate with SCADA/Telemetry 
Automatically send pages 


Cost-effective solutions by a 


leading supplier of Radio 
Communications Systems. 


ZETRON). 


Zetron, Inc., Industrial Systems Division, 12335 134th Ct. N.E., Redmond WA 98052, Ph: (206) 820-6363 Fax: (206) 820-7031 
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Antenna tester speeds installation, 
troubleshooting at 806MHz-960MHz 


Bird 


The AT-800 antenna tester from 
Electronic measures match condition of 
communications antenna systems for 


cellular and other 806MHz-960MHz 
services. The hand-held tester uses a 
built-in RF source to measure VSWR. 
match efficiency and return loss at single 
frequencies. It also can automatically 
sweep a user-specified frequency range. 
Both numeric measurements and high- 
resolution graphie plots can be displayed. 
A field strength mode verifies hand-held 
radios. Features include a pass/fail mode 
for quick go/no-go testing. A serial inter- 
face and optional software can transfer 
stored measurements to a PC. 
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Radio design software adds tiling, 
topography, antenna pattern options 


SoftWright has released version 3.1 of 
the Terrain Analysis Package (TAP) engi- 
neering software. The software allows a 
company to prepare radio Coverage maps 
in-house and to establish and standardize 
comparative studies of changes to exist- 
ing coverage. Coverage maps can now be 
prepared using a tiling method, specify- 
ing a uniform spacing in a region and 
calculating radio coverage only within a 
specified geographic region, not necessar- 
ily inclusive of the actual transmitter site 
location. New features include the ability 
to locate the highest topography near a 
possible transmitter site and a library of 
more than 700 popular patterns of Scala. 
Antenna Specialists, Sinclair, Celwave 
and Decibel Products antennas. 
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Mobile networking software allows host, portable messaging functions 


KeyWare from Racotek is an open 
wireless distributed computing environ- 
ment for mobile communications that 
uses a client/server server/client architec- 
ture. The design allows service agents to 
perform application and messaging func- 
lions on behalf of both host and portable 
applications, KeyWare is interoperable 


with industry-standard computer plat- 
forms and provides broad wide-area net- 
work connectivity. The software is 
designed to allow rapid integration of mo- 
bile data communications with existing 
and new applications. 
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Our Coax Bends 
Without breaking 
Your budget. 


Unlike 7/8” corrugated 
copper cable, LMR-900 will 
not kink and you can install 
it without the added loss and 
expense of a jumper cable. 
Its unique design includes 

an aluminum tape outer con- 
ductor bonded to a closed cell 
polyethylene foam dielectric 
for maximum flexibility and 
a UY protected polyethylene 
jacket to guard against harsh 


weather conditions. 


Installing quality cable 

has never been so easy and 
affordable. Get all the details 
and the name of your local 
distributor by calling 


1-800-TMS-COAX. 


5/8" LMR-900 Caousial Cable 


Attenuation at 900 MHz 1.6 dB/100 ft. 
Attenuation at 2000 MHz 2.5 dB/100 fr. 
Shiehling Effectiveness 

Diameter 

Bend Radius 

LMR-900, Black PE Jacket 
LMR-900-FR, UL CATVR Listed 


$3.60/ft. 
$5.10/ft. 


TIMES MICROWAVE SYSTEMS 


358 Hall Avenne. Wallingford. CT 06492 © 203-949-8400 Fax: 203-949-8423 
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New products 


Updated coverage software uses propagation model, 3-D antenna patterns 


EDX Engineering has released up- 
dated versions of its MSITE. SHDMAP 
and CVR programs. The PC-based RF 
coverage analysis software is used for 
two-way land mobile. trunking. SMR, 
ESMR, cellular (AMPS/TDMA/CDMA/ 
GSM), broadcast and one-way/two-way 
paging system design. The programs have 
been revised to include the COST 231 


"lan 
xX 
xX 
xX 
X 


x 
x 
xX 
x 
xX 
xX 


FREE 


TOWER 


Hata propagation model, as well as a cus- 
tom model that allows users to set various 
calculation parameters to match field 
measurement and drive test data, The user 
also can specify three-dimensional an- 
tenna patterns with mechanical downtilt, 
create custom boundary-line files on 
screen and perform talk-back studies. 
Circle (457) on Fast fact Card 


Towers & Poles 


= Free Standing design 
to 400° 


= Tubular Steel to 250’ 
= Guyed to 1000’ 


In-house engineers 
design poles and tow- 
ers to your specifica- 
tions. Full range of fin- 
ishes with installation 
and leasing available. 


VALMONT. 


Valmont Industries, Inc. 
Valley, Nebraska 68064 
(402) 359-2201 
Fax: (402) 359-5856 


Frequency-synthesized two-way 
offers selectable power, cloning 


The model 70- 
148 from Midland 
International is a 
frequency-synthe- 
sized, two-way FM 
portable radio for 
land mobile service. 
The 99-channel 
VHF radio has a fre- 
quency range of 
146MEz-174MHz 
and selectable RF 
outputs of 2W and 
5W. Features in- 
clude an LCD, push- 
button channel 
selection and an internal preset squelch. 
Semi-duplex operation can be pro- 
grammed for 48 channels. The radio also 
offers PC programming and cloning and 
provides scanning by either a pro- 
grammed scan list or triple watch (two 
user-selectable priority channels and a 
home channel). Additional features in- 
clude monitor function, busy-channel 
lockout, 83 DCS-- codes and 37 CTCSS 
tones randomly programmable by chan- 
nel, The radio has a rotary volume/on-off 
switch, an MX-Ltype antenna connector, 
speaker-mic and charge jacks, a battery- 
saver circuit and a low-battery indicator. 
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Cylindrical Li battery line expands 
with three high-energy models 


LITERATURE 


cs O PLEASE fill in and 

~ mail this coupon for 
free information on 
communication 
towers. 


Tadiran Electronic Industries has 
added three classes of 2/3AA high-energy, 
high-temperature, cylindrical lithium 
thionyl chloride batteries to its line, Mod- 
els TL-2155, TL-5955 and TL-5155 (stan- 
dard, high-capacity and memory back-up, 
respectively) have a nominal voltage of 
3.6. Capacities are 1.65Ah at 130mA to 
3V¥. Maximum continuous current is 
75mA, All three models have UL compo- 
nent recognition MH12193 and are avail- 
able with a choice of four terminations. 
Operating temperatures are —55°C to 
+85°C with a 135°C upper limit available, 
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Clip-mount mobile antenna 
reduces static and dropped calls 


The Window Klip 

II antenna for por- 

table and transport- 

able phones enables 

users to avoid ve- 

hicle shielding ef- 

fects that reduce 

signal strength and 

hinder performance. 

The antenna, from 

The Antenna Com- 

pany, reduces static 

and dropped calls, 

improving the per- 

formance of in-car 

equipment by as 

much as 50%. The 

antenna features a 
vinyl-coated metal 

clip redesigned to 

provide maximum 

durability and at- 

tach to any window. 

The Window Klip II 

features a 3dB-gain, enclosed coil mast and 

a “car-wash-friendly” locking design. 
Circle (460) on Fast Fact Card 


Keyboard modification for mobile 
computing mount improves access 


SMC Electro-Mount has created a 
keyboard platform assembly option for 
its line of laptop computer mobile in- 
stallation systems. The model 8KBA-1 
assembly, consisting of an 8” adjustable 
arm support and a universal keyboard 
adapter plate, attaches to the basic 


mount support. The adjustable arm al- 
lows the keyboard to be tilted and/or 
turned for more convenient access. The 
keyboard platform and mount system 
can be configured for any tablet or pen- 
based computer. 
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Data transmission technology for paging sends photos to mobile units 


Image APB. developed by Data Criti- 
cal, is a wireless data communications 
service that interfaces with existing pag- 
ing networks to transmit data, including 
photo images, to a mobile receiver 
equipped with paging capabilities. The 
service allows law enforcement and secu- 
Tily personnel to receive securily-camera 
stills, mug shots or photos of missing 


We designed the 
new R-2670 
with Motorola 
Trunking for one 
very good reason. 


You asked for it. And now 
you've got it: The feature- 
packed FDMA digital 
Communications System 
Analyzer with the Motorola 
Trunking option. Now you 
can verify call processing 
through system simulation. 
Access specialized screens 
for quick test 

set-up and 

convenient 

diagnostics. 

And test for 

full function 

spec 

performance. 

Call Communication 

Test Equipment today at: 


800-505-TEST 
The R-2670 |X EXE!" 


with TEST 
Motorola y 
Trunking. 


(AA) MOTOROLA 
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children through hand-held computing 
devices. PageNet has already provided its 
network for the Image APB application 
and cooperated in demonstrations of the 
technology. Data Critical’s Data- 
Through-Paging technology is designed to 
make the sending of data to remote re- 
ceivers as simple as sending a fax. 
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New products 


Community repeater tone panel, interconnect, supports 160 users 


IDA has added the model 40-70 to its 
line of interconnects. The full-featured com- 


call for excellence 
with high perform- 
ance crystals 
designed for today’s 
leading tone/voice 


munity repeater tone panel and inter- 
connect’s standard features include: 160 
users; full CTCSS and CDCSS capability: 
wild ANI; dispatch networking: cross-busy 
circuitry; and plug-in telco cards. Options 
are available for voice security scrambling, 
voice prompts, multiple phone lines and 
airtime billing buffer and software. 
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and digital/numeric pagers. Our rugged pager crystals are 
engineered to deliver superior performance. Performance that 
comes from over twenty-five years of experience. And 
performance backed by a lifetime guarantee. Call now for 
page after page of useful information about our quality 
products...delivered to you on the double! 


201 Blackford Avenue, Middlesex. N.J. 08846 


CALL TOLL FREE 


1-800-526-3935 


FAX TOLL FREE 


1-800-777-2197 
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Wireless measuring instrument 
verifies RSSI for all TX standards 


The SpectrumTracker from the 
Grayson Electronies division of Allen 
Telecom Group is dedicated solely to pro- 
viding carriers with accurate RSSI read- 
ings. The instrument may be used for 
AMPS, narrowband AMPS, TDMA. 
ESMR, paging and PCS frequencies. The 
unit scans carrier-defined frequencies and 
displays signal strength and interference 
graphs on a carrier's PC. The 1()-pound 
unit is portable to allow access to loca- 
tions that limit the use of larger equip- 
ment. SpectrumTracker holds as many as 
four measurement receivers and can run 
simultaneous system checks on the same 
number of wireless system standards. 
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Compact direction-finding receiver 
allows remote control, monitoring 


O AR has released the model 4400 di- 
rection-finding (DF) processor/receiver for 
mobile or fixed-station applications. De- 
pending on the antenna configuration se- 
lected, the model 4400 can provide 
accurate DF capability from 0.5MHz to 
1.300MHz. The compact, portable unit has 
a backlit LCD and features an embedded 
CPU with bit-mapped graphics display, a 
standard PC parallel printer port, a com- 
patible keyboard interface and a VGA 
monitor port, Remote control and monitor- 
ing functions enable unattended operation. 
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Commercial data controller offers 
trunked operation, encryption 


Advanced Electronic Applications 
has released a professional commercial 
version of its amateur radio data control- 
ler. The PK-90 is a 1,200bps (2.400bps 
optional) packet-only data controller. Fea- 
tures include SMR/trunked radio opera- 
tion, security encryption, commands for 
remote operation, extended temperature 
ranges and full/half duplex modes, The 
controller works in conjunction with a 
computer and an ordinary 16F3 25kHz- 
spaced FM or SSB radio on any voice 
path including FM. SS microwave, 
cellular, or a combination. Users can 
share the channel with voice and other 
data users simultaneously. As many as 10 
connections can be made simultaneously. 

Circle (466) on Fast Fact Card 


Lightning protector guards GPS 
receivers with active antennas 


PolyPhaser has introduced a specially 
designed coaxial protector for GPS receiv- 


ers with active antennas. The IS- 
MRSOLNZ+6 protects in-line amplifiers 
and GPS receivers while providing opti- 
mal protection for both de and RF paths 
on coax. The protector was tested on GPS 
receivers for ultra-low surge throughput 
with measured throughput energy of 0.4 
microjoules at 2kV (3/250ns waveform). 
Providing both positive and reverse volt- 
age protection, the unit exhibits low loss 
as well as low VSWR over a large band- 
width. The protector has simple coax and 
bulkhead-mountable ground connections. 
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Software adds dispatch capabilites to personal communicator’s tools 


Dispatchlt is a work order field service 
application developed by BellSouth Cel- 
lular (BSCC) and PDA Dimensions for use 
with BSCC’s Simon personal communica- 
tor. DispatchIt software runs on Simon and 
enables companies with field service op- 
erations to use the communicator'’s two- 
way wireless voice and data capabilities 
for business management. The software 


allows work orders to be keyed into a 
Windows-running PC, which wirelessly 
transmits those messages to the communi- 
cator over the cellular network. The host/ 
server sofiware runs on a Windows 486 PC 
and a landline Hayes-compatible modem, 
The client/remote software resides on a 
PCMCIA card lor Simon. 
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Receive only 


P30VD, P35VD, P40VD, P45VD 
P30VDG, P35VDG, P40VDG, P45VDG 
P150VD, P160VD, P170VD 

P1S50VDA, P160VDA, P170VDA 
P1S50VDG, P160VDG, P170VDG 
P450VD, P460VD 

P450VDA, P460VDA 

P450VDG, P460VDG 

P800VDG, P830VDG, P860VDG 


Inline (rf switched) 


SP30VD, SP35VD, SP40VD, SP45V0 
SPS0VDG, SP35VDG, SP40VDG, SP45VDG 
SP150VD, SP160VD, SP170VD 
SP150VDA, SP160VDA, SP170VDA 
SP150VDG, SP160VDG, SP170VDG 
SP450VD, SP460VD 

SP450VDA, SP460VDA 

SP450VDG, SP460VDG 


Freq. Ranges (MHz) 


30-35, 35-40, 40-45, 45-50 
30-35, 35-40, 40-45, 45-50 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 
450-460, 460-470 
450-460, 460-470 
450-460, 460-470 
800-830, 830-860, 860-890 


30-35, 35-40, 40-45, 45-50 
30-35, 35-40, 40-45, 45-50 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 
450-460, 460-470 
450-460, 460-470 
450-460, 460-470 


148 

N.F. Gain Comp. Device 

(4B) (dB) (dBm) Type Price 
<13 15 0 OGFET §$ 44,95 
<05 26 +12 GaAsFET $109.95 
<15 15 0 DGFET $ 44.95 
<1.) 15 0 OGFET §$ 56.95 
<0.5 24 +12 GaAsFET $109.95 
<18 15 -—20 Bipolar $ 49.95 
<1.2 16 -20 Bipolar $ 74.95 
<05 16 +12 GaAsFET $109.95 
<06 19 +12 GaAsFET $119.95 
<14 15 0 DGFET §$ 74.95 
<055 26 +12 GaAsFET $139.95 
<16 15 0 OGFET $ 74.95 
<12 #15 0 DGFET $ 86.95 
<0.55 24 +12 GaAsFET $139.95 
<19 15 -20 Bipolar §$ 79.95 
<1.3 16 -20 Bipolar $104.95 
<0.55 16 +12 GaAsFET $139,95 


Every preampilfier Is precision aligned on ARR's Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 


meter. RX only preamplifiers are for receive applications only. Inline preamplitie 


are rt switched (for use 


with transceivers) and handle 25 watts transmitter power. Mount Inline preamplifiers between transcelver 
and power amplifier for high power applications. System S/N Improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 © Burlington, CT 06013 * 203 582-9409 


commercial and special preamplifiers available in the 
1-1000 MHz range. Please include $2 shipping In U.S. 
and Canada. C.0.D. orders add $2. Air mall to foreign 
countries add 10%. Order your ARR RX only or Inline 
preamplifier today and start hearing like never before! 


cS a 
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Attach almost any shape 


re 
ey 
Two gishmounts ~ 


iff} i ‘ and pipemount for ‘v 
Nectar rein at ject communication antennas 


toa monopole. 


Good ideas and thousands of 
parts you can use right now. 


A\ PiROD Inc. 


P.O, Box 128, Plymouth, Indians 46563-0126 
Telephone (210) 936-4221. FAX (219) 936-6796 


Call for our 
FREE catalog. 
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New products 


Connectors provide high-density RF interconnections 


The MicroMate 
connectors from 
Amphenol are de- 
signed for high- 
density. lightweight 
RF interconnec- 
tions for wireless 
communications 
and data, including 
PCMCIA. The 50) connectors have 


a frequency range of de 
to 6GHz with a temperature range of —65°C to + 165°C. The 
brass-and-gold-plated connectors feature positive snap mating 
and accommodate RG-178 and RG-316 cables. 
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Software unites network server with paging network 


Air Apparent for NetWare, from Motorola’s Personal Com- 
municator Systems and Software division, is a wireless com- 
munications software application, The application integrates 
paging technology with Novell NetWare and NetWare Direc- 
tory Services. By uniting the network server with a paging 
network, Air Apparent allows business users to send wireless 
messages to remote personnel from any client on the local area 
network, Users can seamlessly send a message to a file server 
residing on the network by using their existing E-mail 


application. 
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SOMETHING THIS GOOD COULD ONLY GET BETTER! 


We've gone from GOOD to BETTER with our new RXR Series Base Station/Repeater Package 


RX Series Base Station/Repeater 
Amplifier Package* 


Good 


TPL introduces the latest innovation 
in reliable, cost effective, continuous 
duty power amplifiers. This Series in- 
corporates all the features of the very 
popular RX Series but in a lighter, 
more modern package. This package 
will accept any TPL amplifier up to 
120 watts, low band through 960 MHz. 
It can be provided with or without a 
cooling fan. Both configurations are 
designed with a flush front, allowing 
for installation into a cabinet, leaving 
sufficient room for air flow with the 
door closed. 


*Replaced by RXR Series 
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Better 


The amplifier has the fuse and off? 
on switch conveniently located on the 
front panel. It can be supplied with or 
without a DC power supply. 


The RXR Series is the most versa- 
tile unit of its type on the market to- 
day, and it comes from the leader in 
power amplifiers for over 23 years. 
TPL is so confident with the new RXR 
Series that they'll cover it with a new 
2 year warranty. 
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Front panel fuse & oft/on switch. 
Flat front panel allows for cabinet door closure. 
19" Wx 7" Hx 7" D. (9" deep with fan and 
power supply options) 


Leadership by tradition Pr 


COMMUNICATIONS. 

3370 San Fernando Rd., Unit 206 
Los Angeles, CA 90065 

Tel: (213) 256-3000 

(800) Hl POWER 

Fax: (213) 254-3210 


Vehicle intercom employs recorder, eliminates voice clipping, noise 


Firecom’s 3010 Intercom series for 
emergency vehicle communications em- 


Tower light monitor/reporter calls 


The tower light monitor/reporter from 
Brameo dials three preprogrammed 
phone numbers in the event of a tower 
light burnout and delivers a recorded 
voice message. The monitor has four dil- 
ferent inputs and a different message for 
each input. Phone numbers and voice 
messages remain in memory for as long 
as six weeks without power. although 


ploys a “hush” circuitry to significantly 
lower ambient noise levels for the user. 
With the removal of the squelch control. 
transmission voice clipping is completely 
eliminated. Every inbound transmission is 
automatically recorded by a digital voice 
recorder, The voice-activated intercom 
has a digitally controlled touch pad oper- 
ating panel for setting volume. dispatch 
playback or choosing a primary transmit 
radio. Headset improvements include a 
military-style single plug. an adjustable 
flex boom with positive detent position- 
ing and an under-helmet design. 
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responsible party during outage 


battery backup is available as an option. 
Inputs are delay-adjustable to prevent 
nuisance-tripping, The system operates on 
12Vde from an outlet power supply. 
Options include backup dry and recharge- 
uble batteries, an acknowledge decoder 
und a control decoder. 
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CAD/AVL package enhancements 
provide more industry specificity 


Advanced Control Technology has 
added industry-specific user interfaces to 
its CudPak computer-aided fleet dispateh- 
ing and vehicle-tracking system. Elec- 
tronic work order forms enhance 
pen-based user interfaces for applications 
in the gas and oil, cable, telephone and 
ulilities industries. The graphics-based 
CAD/AVL system features data-based 
records management capabilities, “point 
and click” dispatching of service work 
orders to selected vehicles and two-way 
digital messaging. 
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Wide Area Voice/Data Networks 


Cost-Effective Telecommunications 


- Company Wide Network 
- Single Network for Mobiles, Portables, 
Telephones, Pagers and Dispatch Stations 
- Simple, PBX-Style Operation 
- Selective and Group Dispatch Calling 
- Automatic Registration of Roaming Mobiles 
- Advanced Call Features: Forwarding, 
Conferencing, Emergency Priority, and more 
- Single and Multi-Site Monitoring 
- Mobile Data Capable 
- Dial-up, Direct, or T1 Connections between Areas 
- Uses Existing RF Equipment and Channels 
- Open Protocol Signaling 
- Voting Option 


- Cost? A Lot Less than the Alternatives! 
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Zetron's Radio Access Control System, AACS, is an innovative system 
designed specifically to provide integrated, wide-area voice and data 
communications for Utility operations. To find out how RACS can improve your 
telecommunications, get in touch with Zetron. 


RACS meets your needs 
today and expands for 
growth tomorrow. 


(ZETRON). 


12034 134th Ct NE, PO Box 97004 
Redmond WA 98073-9704 
Ph: (206) 820-6363 Fax: (206) 820-7031 
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New products 


GPS-based tracking software provides solution for fleet management 


The PCVrrak automatic vehicle loca- 
tion system, manufactured by Trimble 
Navigation and distributed by Dataradio, 
is a fully integrated, real-time GPS-based 
tracking software solution, The product 
includes data archiving, situation display 
and total management of system compo- 
nents. The system is also a “plug-and- 


Dataradio’s Vehicular Information Sys- 
tem (VIS) products. PCVirak operates on 
a 486/33 PC that becomes the hub of the 
system. The software provides graphic 
display, communications contro] and 
tracking management for fleets of as 
many as 35 vehicles. 
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Frequency extension option brings 
test set range up to 2.0GHz mark 


lay” application when used with 
play 


Wavetek has doubled the frequency 
range of its Stabilock 4032 communica- 
tion test set with a fast-mounting, plug-in 
hardware option. The option extends the 
test set’s frequency range to 2.0GHz, al- 
lowing the testing of DCS 1800 and DCS 
1900 radiophones or measurements on 
cordless phones to DECT standard. The 
new oplion extends permissible band- 
width for modulating and demodulating 
signals and upgrades the frequency range 
of the unit’s spectrum analyzer to 2.3GHz. 
The retrofit also can be used on older 
models such as the model 4031 test set. 
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Ul ca rcs Cakingccanrc 
ofa GUsinesscses 
WIE OU rm 
DPXGOOGESMART 
(PAGING TRANSMITIER 


The DX6000 SPT featuring the industry's foremost paging 
transmitter, is designed with your business goals in mind. 
We offer flexibility, efficiency, reliability and performance you 
need to gain an advantage in a highly competitive business 
environment. 


Portable unit provides in-building 
tracking, location of cellular phones 


Here are just a few of the many 
features we offer: 


¢ All digital formats transmitted up 


to 2400 baud standard. ‘ 
« Remote control, maintenance & 2 | | The Covert Locator is a small, trans- 
monitoring, via radio link or ‘ portable cellular direction-finding system 
wunye - — fron Communications Test Instru- 

Y 
wireline. 5 Xv same ments. It provides cellular phone track- 


¢ Microprocessor control through- 
out. Allows remote monitoring of 
17 functions throughout the sys- 
tem. 

¢ Auxiliary computer port allows for 
communication with other trans- 
mitters, including Hot Standby 
systems. 


e And much more.... 

Me RADIO SYSTEMS 
A OFVISION OF D> COMMUNICATIONS #eC 

3370 San Fernando Rd., Unit 206 

Los Angeles, CA 90065-1417 

Tel: (800) 447-6937 - (213) 257-0800 

Fax: (213) 254-3210 


ing and location within buildings or in 
enclosed areas. Specifically designed for 
the cellular system operator or law en- 
forcement agencies, the unit is carried 
over the shoulder in an inconspicuous soft 
case, A small wireless earpiece allows 
monitoring of selected cellular phone 
calls. An audio tone indicates signal 
strength and direction to the target 
cellular phone. The unit automatically 
tracks specific phones by cellular phone 
number (MIN) and follows subsequent 
cellsite handoffs. The control information 
is fed to the Covert Locator over an RF 
link from a master Locator system in an 
external tracking vehicle. 
Circle (476) on Fast Fact Card 
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Battery system supports multiple chemistries 


The CASP 
(Charger, Ana- 
lyzer, Sequencer 
and Power supply) 


communications 
battery support 
system from 


Christie Electric 
has six battery 
connection chan- 
nels and recognizes the individual models that are being pro- 
cessed. All operations are controlled from the front keyboard. 
The charger reduces battery impedance and internal pressure 
and lowers charge temperature. NiCd batteries are recondi- 
tioned in a series of three charge and discharge cycles. Batter- 
ies with NiMH, lead-acid or AgZn chemistries also can be 
charged. The model CASP/2000 may be programmed from its 
own keyboard, can graph charge/discharge cycles on a serial 
printer, and can serve as a 350W programmable power supply. 
The model CASP/1200 is a cost-effective model prepro- 
grammed for as many as 32 popular communications battery 
types. 
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Three rectifier output versions offer alarms, remote 


Elgin Telecom- 
munication 
Power Systems’ 
Switchmode Recti- 
fier is a 2,700W 
lightweight, com- 
pact module avail- 
able in three 
output versions: 
48V at 50A, 24V 
at LOOA and 12V at 100A. Standard features include a modular 
hot plug-in design, a power factor correction of 99% and a 
brushless de fan for forced-air cooling. There are alarm indi- 
cations for input/output, current limit and overvoltage shut- 
down. Remote power control is also provided. Metering, alarm, 
Form C output contacts and float equalize functions are avail- 
able with a separate control module. 
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Foam-dielectric cable keeps low loss over long runs 


Andrew’s 


LDF1I2-50 is a 
2/4", 500. coaxial 
cable for use in 
wireless applica- 
tions including 
SMR, paging and cellular. The large-diameter, foam-dielectric 
coaxial cable is designed to offer comparable performance to 
equivalent-size, low-loss, air-dielectric cables. Suited for long 
runs where low loss is critical. the cable has a foam polyeth- 
ylene (PE) dielectric with a solid copper outer conductor. At 
1,000MHz, the attenuation is 0.682dB/100 feet, and the aver- 
age power rating is 5.52kW. A Type N female connector is 
available for use with the cable. 
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Introducing 
the BMAF Series 
of... 


MAXRAD 


Glass Mount 
Antennas 


SOtH 


The Benchmark of Quality 


MAXRAD * 4350 Chandler Drive « Hanover Park, IL 60103 » USA 
Order: (800) 323-9122 * Fox: (708) 372-8077 * Phone: (708) 372-6800 
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TELEPOINE ic. 


We Manufacture Excellence! 


SS 


New products 


Public safety communications service offers custom systems, hardware 


Advanced Digital Systems has entered 
the public safety communications market 
with a line of radios, data radio modems, 
automatic vehicle location systems, ve- 
hicle status communicators, alphanumeric 
data terminals, in-vehicle PCs, printers 
and data communications software. The 
company also provides system integration 
and hardware/software customization 


services. Systems are composed of “scal- 
able” products—public safety agencies 
can mix and match system components 
such as data radio modems. radios and 
data terminals or PCs to fit immediate 
performance and budget requirements 
with the knowledge that they can upgrade 
those components for future needs. 
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REMEMBER WHEN IT USE TO TAKE 
100 MILES OF WIRE TO GET A PHONE? 


.--Now all it takes is an §P. DO! 


The new SR-20 radio-telephone system utilizes award-winning, 
fully synthesized RF modules from Motorola™ and is ideal for voice/fax 
or data transmission up to 14.4 kbps. TELEPOINT’s SR-20 can operate 
as a phone-line extension, replacement for lease lines or improve 
satellite/microwave last mile connectivity assuring 100% extended 
duty cycle operation, delivering the best in companded audio with 
uninterrupted clarity in the harshest environments. ——— 
Programmable RF power and frequency make 


the new SR-20 the most versatile and 
cost-effective communications solution 


on the market today. For the clearest, 
in point-to-point and multi-point 
wireless connectivity, 


soe 


(310) 652-3666 » Fax (310) 652-0777 + 


1022 S. La Cienga Bivd. Los Angeles, CA 90035 
Ess y 
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Trunked programmable mobile 
handles voice, data, GPS functions 


KAVlIcomm’'s KY VHF/UHF mobile 
radio is programmable, without interface, 
as a conventional or MPT 1327 trunked 
radio. It has a built-in modem, software 
and RS-232 port for data transmission, 
GPS, printer or PC connection. The radio 
can be programmed to more than 400 
channels (at 12.5kHz channel separation), 
700 IDs and 100 groups per fleet. It 
has 25 preprogrammed, plus 10 user- 
programmable, memories, When con- 
nected to a PC, the radio establishes a 
small self-sustained mobile or stationary 
dispatch, capable of logging incoming and 
outgoing speech, data and messaging calls. 
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Low loss cable kit for land mobile 
provides 6dB noise advantage 


Richard Hirschmann of America has 
issued a low-loss cable kit to complement 
its V4" MCA-2000-NMO shielded antenna 


mount. The new //3" cable kit, number 
927908-780, uses Times Microwave 
LMR-240 cable and features a solid cop- 
per center conductor. a foam dielectric, 
an unbonded foil shield, a 90% braided 
shield and a PVC jacket. The characteris- 
lc loss is 7.6dB per 100 feet at 9OOMHz. 
The cable is supplied in 17" lengths and 
is equipped with a female FME connector 
for use with the mobile antenna mounts. 
The use of cable with mount is designed 
to provide a noise advantage of 6dB when 
compared to standard open junction 
mounts and standard RG-58/U cable. 
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Be 


iterature 


Selection guide covers 
solar electric equipment 

The third edition of Hutton Communi- 
cations’ product selection guide contains 
more products and more pictures of LMR/ 
SMR, paging, solar electric and celluar 
equipment than the previous issue. The 
guide features items from more than 80 
manufacturers. The products are organized 
into 20 categories. 

Circle (350) on Fast Fact Card 


Brochure introduces line of PCM/ 
Optical measuring instruments 

A 12-page brochure titled “The New 
Wave in Communications” provides an 
introduction to Antritsu Wiltron’s line of 
PCM/Optical measuring instruments. The 
color brochure outlines specifications for 
instruments designed to test digital and 
optical communications networks. 
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Catalog features crystals, 
hybrid oscillators 

Five new items are among the crystals 
and hybrid oscillators listed in the latest 
through-hole products catalog from M- 
tron Industries. The 32-page catalog, de- 
voted to through-hole products for a wide 
variety of applications, contains complete 
descriptions and specifications for prod- 
ucts including microprocessor crystals, AT 
strip crystals, microprocessor clock oscil- 
lators and surface-mount clock oscillators. 
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Catalog contains 
signaling products 

Thel995 signaling products catalog and 
updated price list is available from Vega. 
The products described in the catalog are 
designed to meet signaling requirements— 
whether for tone-remote or dc remote- 
control consoles, remote station adapters, 
tone encoders and decoders or any of a 
wide variety of system modules (line ter- 
mination cards, summing amplifiers, line 
drivers, single-tone encoders and decod- 
ers, notch filters and relay cards.) 
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Catalog includes headsets 

A 72-page color catalog from Hello 
Direct contains 10 pages of headsets and 
accessories, including cordless, Ultralight, 
dual and solo; pagers; cellular products, 
including mounts, replacement antennas, 
cases, batteries, battery eliminators, bat- 
tery conditioners/chargers; and many other 
communications products. 
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Catalog describes local area network products 


A new LAN catalog from Jensen Tools 
contains selection charts, diagrams, tech- 
nical data and illustrations throughout its 
SI pages. The catalog includes a simple 
illustration of common LAN topologies 
and the answers to the most commonly 
asked LAN questions. The catalog lists 
LAN starter kits, which include everything 
necessary to network two PCs together, 


with optional add-on kits for additional 
PCs. Other products featured include 
cable; LAN software; data switchers; 
cards; adapters: hubs; converters; trans- 
ceivers: patch panels and other wire distri- 
bution products: specialty tools and tool 
kits; and technical manuals. 
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Mounting Solutions: a manufacturer of 
mounting hardware and accessories for 
portable computers and equipment 
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used by the mobile workforce. 


| COMMUNICATION & DATA EQUIPMENT 
MUST BE SAFELY MOUNTED 
IN YOUR VEHICLE |!!! 


Division of Norlen, Inc. — 


REDEFINING CUSTOMER COMMU IMENT 


PO Box I) Setufield, WI Satie 


1-300-ouN ytd Fax 715-359-0901 


BIG or SMALL 
We Have It All! 


VoCom Products Company, L.L.C. 


( aS } 
htasterCard) 


Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233) 
FAX: 708-924-9078 


VISA | 


POWER 
AMPLIFIERS 


FOR ALL INPUT LEVELS 
eVHF Low Band to 300 watts 


VHF High Band (140-200 MHz) 
to 500 watts 


*UHF Low Band (400-550MHz) 
to 350 watts 


eULIF High Band (800-960MHz) 
to 140 watts 


* True continuous rating at 
high ambient temperatures 


* FCC type accepted 
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PHOTOCOMNMN, INC. 

PHOTOVOLTAIC, SALES, ENGINEERING, INDUSTRIAL DIVISION 
AND DESIGN TO SERVICE ALL YOUR 9850-A WEST GIRTON DRIVE 


REMOTE ELECTRICAL ENERGY NEEDS. LAKEWOOD, CO 80227 
WORLDWIDE INSTALLATION. 303-988-8208 


CR KYOCERA =— taco sso 
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yo, Finally, a two-way 
hawa radio package that’s 
truly affordable! 


* 16 Channels 

© SW/1W VHF-4W/1W UHF 
* Leather Case 

* Compact Charger 

* Priority Channel Scan 

* Time Out Timer 

« PL Tones 

* Nicad Battery 

* Rugged Die Cast Frame 

° 2 Year Warranty” 


ONE LOW PRICE-$299 VHF or UHF 


CALL US TODAY! 
1-800-783-4239 * 1-404-921-3272 
FAX 1-404-921-2896 


Haewa Communications VISA/MASTERCARD & COD 
A Division of Haewa Corporation orders accepted 
4357-B Park Drive . 4 
Norcross, GA 30093 USA One (1) Year on accessories 
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P eople 


Changes at Transcrypt International, Lincoln, NE: 

Jesus Abreu leaves Sony Electronics, Atlanta, GA, to be- 
come director of international sales, Latin America at 
Transerypt. 

Mike Huntriss departs British Encryption as managing di- 
rector to join Transerypt Europe, London, England, as manag- 
ing director. 

lain Ivory extis GEC-Marconi Secure Systems, England, as 
senior engineer to join Transcrypt Europe as senior engineer. 

David Dilley leaves Motorola, Scottsdale, AZ, as senior soft- 
ware engineer, to become senior development engineer al 
Transerypt in Lincoln. 


Devra Fuller leaves Del Norte Technology, Euless, TX, as 
manager of marketing and sales support to become marketing 
administrator for the Decibel Products division, Dallas, of Allen 
Telecom Group, Cleveland, 


Changes at Geotek Communications, Montvale, NJ: 

Randi Friedman, in-house counsel for Geotek, advances to 
vice president of corporate culture and development. 

Bob Klass, departs McCaw Cellular Communications, 
Kirkland, WA, as a marketing professional, to join Geotek as 
director of marketing/wireless data applications. 


William E. Gibson, retires as president of Digital Micro- 
wave, San Jose, CA. He will continue to be involved with the 
company in a consulting role and will remain a member of the 
board of directors. 


CHECKMATE IV 


FOR LONGER DISTANCES 
* PROGRAMMABLE FOR GREATER FLEXIBILITY 
* MONITOR FOR FIRE APPLICATIONS 
«2 CHANNEL FOR CONVENIENCE 
*3 YEAR WARRANTY FOR RELIABILITY 


SHINWA Communications of America Inc. 
P.O. Box 26407 « Oklahoma City, Oklahoma 73126 
1-800-627-4722 + FAX: 1-800-759-1722 * CANADA 604-876-0006 
SHINWA Tsushinkl Co., Ltd. (03) 3913-1211 
12-2 Hamadayama 4-Chrome * Suginamiku Tokyo, Japan 
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Don G. Fontana exits PCBX. Santa Ana, CA, as vice presi- 
dent of marketing to join LeBlane Communications as marketing 
manager of the telecommunications division in Sacramento, CA. 


Changes at Dataradio, Atlanta: 

Steve Beeferman, vice president, marketing, advances to vice 
president, strategic planning and corporate development. 

Catharine Vinson, manager, corporate communications, ad- 
vances to vice president. marketing, USA. 

C.J. Stambaugh, sales support for fixed and mobile prod- 
ucts, Moves up to customer service specialist, COR products. 

Cheryl Lynne Fulton, sales support for fixed and mobile 
products, advances to customer service specialist, COR 
products. 

David Hammick departs E.F. Johnson, Burnsville, MN, as 
national sales manager, telemetry products, to join Dataradio as 
account manager, COR products. 

Gary Correia leaves Coded Communications, Carlsbad, CA, 
as district sales manager to become area manager, public safety 
sales for Dataradio. 


Dave Williams exits Harris/Electronic Systems Division. 
Melbourne, FL. as systems engineer and technical team leader 
to join SmartLink, Wallingford, CT, as manager of systems 
engineering. 


Harry L. Latham III leaves SkyTel as vice president of 


marketing to jom PCS Development, Greenville, SC, as senior 
vice president, sales and marketing. 7a, 


The on time, 
on budget 


tower specialists 


¢ Custom Fabrication Facility 
¢ Complete Turnkey Operation 
e Site Preparation 

e Foundations, Tower, Antenna 
¢ Wave Guide Installations 

¢ Guymast Analysis 


Tryion 
Manufacturing 
Co. 


P.O. Box 186 

21 Howard Ave. 

Elmira, Ontario N3B 2Z6 
Tel: (519) 669-5421 
Fax: (519) 669-8912 
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Squelch your Voting System problems 
with a CTl Comparator Display 


Voting 


Comparators be sh i 


COMPARATOR: 
OSPLAY 


=x, _ Local, Leased. of 
Oial-Up Line 
Remote Comparator Concentrator 


Features: 

@ Displays voting sytem and receiver status on local PCs, 
remote PCs, or consoles. 

® Disables faulty receivers remotely — 
without making a trip to the comparator. 

® Logs receiver failure history with time and date stamp. 

® Helps diagnose system problems fast. 

® Great for finding intermittent problems with receivers 
and wirelines. 


Compatible with: 
® Conventional and Trunking systems 
® Motorola Digitac, Spectra-TAC, and TAC comparators 
® Ericsson /G,E, Analog Voters 


Lor: seOMBinen 
¥7/ TECHNOLOGIES, INC. 
1211 W. Sharon Rd., Cincinnati, OH 45240 
(513) 595-5900 
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TRANSMITTER LOCATION 


Direction Finding System 


Models available with 
Tracks Down 


computer interface, 
synthesized speech, 
for fixed or mobile 
use, covering 50 MHz 
to 1 GHz. Call or fax 
for details 


¢ Stuck Microphones 

¢ Cable TV Leaks 

* Jammed Repeaters & 
Cell Sites 
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Mobile Raclio 


The journal of mobile 
communications technology 


BUSINESS 

Cameron Bishop, Group Vice President 

Marcy Contreras, Publisher 

Darren Sextro, Associate Publisher 

Kathryn Buckley, Promotions Manager 

Denise Kettler, Senior Promotions Coordinator 

Liz Turner, Senior Advertising Production 
Coordinator 

Nancy Hupp, Advertising Production Manager 

Dee Unger, Director Advertising Services 

Tammy Kalebaugh, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Kim Bracken, Art Director, Special Projects 

Stephanie Hanaway, Group Director of Ancil- 

lary Products 


Raymond E, Maloney, President and CEO 
Nick Cavnar, Vice President of Circulation 
Barbara Kummer, Circulation Director 
Michele Bartlett, Circulation Manager 
Customer Service, 800-441-0294 


ADVERTISING SALES OFFICES: 


ENGLEWOOD, COLORADO 


Carla M. Gamino, 303-220-4244, East region 
(including Eastern Canada) 

Mercy Contreras, Publisher, 303-220-4245 

5660 Greenwood Plaza Blvd., Suite 350 

Englewood, CO 80111 

Phone: 303-793-0448 

Fax: 303-793-0454 


OVERLAND PARK, KANSAS 


Joyce Bollegar, 913-967-1840, Midwest region, 
Fax: 913-967-1901 

Scott Thompson, Classifieds, 913-967-1923, 
Fax: 913-967-1735 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 


SAN RAFAEL, CALIFORNIA 


Dennis Hegg, West region (including Alaska, 
Hawaii and Western Canada) 

950 Northgate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


OXFORD, ENGLAND 


Richard Woolley, International 

Jane Moseley, International 

Unit 3, Castle Farm Business Centre, Clifton 
Road 

Deddington, Oxford, OX15 4TP, United 
Kingdom 

Phone: +44 (0)1869 338794 

Fax: +44 (0)1869 338040 
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rofessional services 


CLASSIFIEDS 


PLACING YOUR CLASSIFIED 
Ap Is As Easy As... 
Fax 


Scott Thompson 
Classified Ad Manager 
(913) 967-1735 


Phone 
Scott Thompson 
Classified Ad Manager 
(800) 771-3351 
(913) 967-1923 
Mail 
Mail your ad materials to: 
Tammy Kalebaugh 
Advertising Coordinator 
9800 Metcalf Ave. 
Overland Park, KS 66212-2215 


Scott Thomoson 


vention 


Reps... 


Telecomm Engineering Inc. 
maxon’ Portable Service 
CP0500, CP 1000, SP2000 Series 

* Factory trained technicians 

« $50.00 flat rate plus parts 

« Battery conditioning included 

* Warranty * Return UPS paid 


3435 Mission Ave., Carmichael, CA 95608 


(@3)_ (800) 420-5166 FEE 
$¢ OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZ! 
PRESIDENT 


930 THOMASVILLE ROAD SUITE 200 
TALLAHASSEE, FLORIDA 32303 
PHONE (904) 224-4453 


GE PORTABLE SERVICE 


» FAST TURN 
* WARRANTY 
+ $37.00 hr./2 hr, MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 =< 


BROWN AND SCHWANINGER 
Attorneys At Law 


1835 K Street, N.W. 
Suite 650 
Washington, D.C. 20006 
202/223-8837 
SERVING THE NEEDS OF THE ENTIRE INDUSTRY 


LCS _ ae — 


Jerry L. Simmons 


Communications Systems Consulting 

Land Mobile, SCADA, & Microwave Systems 
Tower & Path On-Site Surveys 

P.O, Box 884 PH: (409) 388-3200 

Montgomery, TX 77356 Fax: (409) 588-4434 


MVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, P.E. 


Fresident 


1425 Greenway Drive, Suite 350. Irving, Texas 75038 
214/580-1911, Fax: 214/580-0641 


Nite Wamer Group 
MANAGEMENT CONSULTANTS 

* Radio/Microwave/E9-1-1 

* CAD/Mobile Data Design & Selection 


© Police/Fire/EMS 
* Consolidation Studies 


S950 CANOGA AVENUE, SUITE 6DO 


WOODLAND HILLS. CALIF. 91367 
(818)710-8855 


Communications Technology Associates 
A division of Hayes, Seay, Mattern & Mattern. Tic. 


PLANNING AND DESIGN: 
+ 2-Way Radio 

+ MW & FIO 

* CAD/MDT/AVL/Paging 


Cli 


PLUS: 

+ Complete A&E Services 
* Bldgs, Towers, Pwr Sys 
* Structural Engineering 


Bus, (Rih) 230.9204) P.O. Box 4579 
FAX (80M) 239-9221 Lynchburg. Virginia 24502 


Mobile Communications Consulting 


S. R, MeConouphey, P. E. 
Principal 


1301? Chestnut Oak Oriwe 


Gaithersburg, MD 20878 (301) 926-2837 


PORTABLE 
SERVICE, INC. 
121 Crowell Lane * Lynchburg, VA 24502 


GE Portable Radio Service Depot 
36) Factory Approved Nationwide 
* Current Product Lines 
FACTORY TRAINED * Voice Guard Certified 
TECHNICIANS 
FOR QUALITY SEAVICE 


* Public Service Trunking 
804) 239-3049 


* Surface Mount Technology 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


= FACTORY TRAINED TECHNICIANS « ° 

* SURFACE MOUNT TECHNOLOGY « 

* FACTORY APPROVED NATIONWIDE 
* PUBLIC SERVICE TRUNKING « 

* VOICE GUARD CERTIFIED = 

* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS » 

Route 2, Box 338C » Lynchburg VA 24501 

804-237-3427 


FREDERICK G, GRIFFIN, P.C. 


$. 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Conymunications Centers 
Multi Site Propagation Analysis 


Employment 


Seeking Qualified 
Candidates 
Expanding Motorola MSS on Gulf Coast 
seeking experienced and motivated por- 
table and field/bench technicians. Suc- 
cessful candidates will have two years 
minimum experience on Motorola and 
competitive equipment. Additional quali- 
fications include high degree of flexibil- 
ity, detail oriented, and desire to make 
important contribution to an aggressive 
and fast paced organization. Competitive 

salary and benefit package. 


Fax resume to: 904-434-0952 


* Possis_e Jos OPENINGS * 


.. LIC Management Services 
EEE! 9215 NW 33 Ave., FI. Lauderdale, FL 33309 
TE” 305-938-0493 * FAX 305-776-5763 


* Site Acquisition | #* Construction 
* Zoning & Permits * Project Managers 
USA & Giobal 


PLACE YOUR RECRUITMENT 
AD HERE 


GET THE COVERAGE 
YOU DESERVE 


Professional Consulting Services 


—] Mobile Radio Systems 

7) Mobile/Portable Data Systems 

(7i Computer Aided Dispatch Systems 
(7) Basic And Enhanced 9-1-1 Systems 
#7) Telephone Networks 


PLANNING, DESIGN, 


i7] Microwave Radio Systems 
1 Vehicle Location Systems 
7] Fiber Optic(PCM 

Transmission Systems 
{7) Full GIS Services 


IMPLEMENTATION 


Successfully 
Target 
New Business... 


10 Woaddoridge Center Drive COMMUNICATIONS 


(908) 636-6970 CONSULTANTS, INC. 
Toll-Free: (800) 247-4796 + FAX (980) 636-7260 


Offices throughout the United States and London, England; 
Melbourne, Australia; Richmond. B.C. Canada 


Contact: 
Scott Thompson 
(913) 967-1923 
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SUMMER SPECIAL 
MOBILE COVERAGE PLOTS! 
$100.00 PER PLOT! 


Fax (913) 967-1735 
INCLUDES: 
BACKGROUND BASE MAP 
COVERAGE PLOT (OVERLAY) 


SHIPPING & HANDLING (U.S, POSTAL) 


OFFER GOOD THROUGH LABOR DAY 1995 
409) 588-3200 P.O. BOX 884 Montgomery, Tx 77358 


CS 


CONSULTING SERVICES 


* Microwave ovsiarg 

* 2-Way Radio Systems 

* Telemetry / SCADA Systems 
* Path Survey & Analysis * Multi-Point Calculations 
* Specifications & Licensing * HAAT Calculations 


U.S.G.S. MAO DATA BASE: 30 SECOND 73 ARC SECOND DATA BASES 
CONTACT: JERRY SIMMONS 
P.O. BOX 884, Montgomery, TX 77356 + (409)588-3200 » FAX (409) 588-4434 


Employment 


ERING AID SOFTWARE 
wave Calculations 

* Path Profiles (Graphics) 

* Mobile Coverage 


SYSTEMS TECHNICIANS-ENGINEERS 


Tri-State Radio, one of the nations fastest growing paging companies, is 
currently seeking Systems Technicians and Engineers for our NY-NJ 
Metro, Philadelphia, Baltimore/Washington and Boston systems. 
Responsibilities will include maintaining Motorola paging transmitters 
and/or Glenayre paging terminals. Minimum 1 year CURRENT experience 
in paging is required. Applicants for transmitter maintenance should have 
FCC or Naber Certification. Competitive salary with excellent benefit 
package including a 401(k) plan. Qualified applicants should send fax or 
resume and salary history to: 

Tri-State Radio 
Attn: Engineering 
717 Market Street 
Lemoyne, PA 17043 


EJOJE 


717-761-8734 NO CALLS PLEASE! 


FAX: 
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WIRELESS ENGINEERING OPPORTUNITIES 


with 


® 
MOBILE SYSTEMS INTERNATIONAL 


Mobile Systems International (MSI) is a world class company with a reputation for providing high quality advanced consulting 
support to telecommunications, PCS/PCN, ESMR, Cellular, and Paging operators, as well as other wireless system operators 
worldwide. MSI offers a wide range of services covering CDMA, GSM, IS-54. TDMA, AMPS, MIRS, Paging, and other wireless 
technologies. Typical services provided to our customers include: 


Radio, Signaling, and Network System Planning and Design 

System Dimensioning 

Technology and Vendor Selection 

System Design Audits 

New Technology Integration 

System Performance Monitoring 

Strategic and Management Consultancy 

‘Technical Training 
MSI offers the opportunity not only to be involved with all of the newest wireless technologies but to also work with a group of 
highly qualified and experienced engineers. At MSI our engineering team takes pride in holding themselves to the highest engi- 
neering standards. Applicants should possess a BSEE or MSEE degree with a minimum of | year experience in the wireless 
engineering industry. and must be innovative as well as highly detail and results oriented. Excellent presentation and technical 
writing skills are also required. Other useful skills include knowledge of DOS and UNIX operating systems. microwave engineering, 
networking of wireless communications systems including GSM, IS-41 and SS7, development of RF propagation models. traffic 
engineering. and knowledge of antenna and receiver design principles. Travel may be required. 


We at MSI are committed to further expanding our RF and Network engineering consultancy by the addition of experienced, well 

qualified wireless engineers. Engineers are needed in our Chicago, Dallas, Atlanta, and Washington DC offices as well as other 

customer locations throughout North and South America and Asia. If you are a highly motivated engineer who meets the above 

mentioned qualifications, MSI is the career move you are seeking. Please send your resume in strictest confidence to the address 

below. MSI is an equal opportunity employer. 

Mobile Systems International * Personnel Department * One Lincoln Centre, Ste 200 * Oakbrook Terrace, [L 60181 
Fax (708) 261-3028 


2-WAY RADIO / MICROWAVE TECHNICIANS CELLULAR SYSTEMS 
HOUSTON - NEW ORLEANS : ‘ke : 
and Mickile iekciciines SCI is a full service information, commu- 
Extensive background in Motorola, E.F. Johnson, and GE Conventional and Trunking systems. nications & business consulting corpora- 
Field Technicians: tion that provides integrated solutions and 
Installation, service, and maintenance of telecommunications equipment, microwave, satellite, on-going support in the wireless market- 
radio links, analog/digital, voice/data cirenits. place. SCI employs & subcontracts pa: cool 
Minimum ot 9 years experience. FCC lieense or equivalent certification is mandarory. DOS enced professionals, technicians and ae 
flueney, good communications skills, good driving record, tower climbing, heavy lifting, travel, gineers, for projects in Chicago, nationwide 
olishore, and overtime are required. Networking and overseas project experience are a plus, and overseas. Relocation is not required, 
LF YOU QUALIFY, PLEASE MAIL RESUME TO: international travel is available. Send or fax 
IWL Communications, Ine. bcertiaed ta the Resnutce Manager fot iis 
P.O. Box 1324 mediate and future consideration in the 
aR dada Sau following areas: 
iienilowamyy Foxes By *Cell Site» Switch Development (SESS) 
Auto: Human Resources *RF Systems »* Switch Database Support 
* Propagation »* Software Development 
LSF MDT CTASSIFIF DS * Networking » Protocol Development 
USE MRT CLASSIFIEDS |] | :Networtina + Protocol Develop 


CareerNet, Inc. CELLULAR TWO-WAY PAGING Wits) @ Ipaeaieiane 


Recruiters & Consultants PERSONNEL SERVICES 4736 Main St., Suite 7 Dept. MAT, Lisle, IL 60532 
to the Wireless Community Technical & Engineering, (708) 960-2947 FAX (708) 960-2993 
Positions Available Nationwide 
800-JOB FA . Fees client paid, Send resume to address below, 

Specializing in Sales, Marketing ALL LEVELS OF POSITIONS FILLED NATIONWIDE 2-Way Salesperson 
Technical, & Engineering Placements fest aioe linen imcinaelah—a i aaa 
ee e i S reraiiers be se Radio Communications Service, Inc. 

J fers: Call OUD- 72 M1O8 0s 
Gables One Tower a ae tC mee - cn 1245 Washington St, SW 
1320 S, Dixie Hwy., Suite 821 Age vommunication hesources Albany, OR 97321 
Coral Gables, FL 33146 See” P.0. Box 141397*Cincinnat. 0445250 503-928-1631 « Fax 503-928-4221 
(800) JOB-LINK 606-491-5410/FAX 606-491-4340 Call or fax resume. 
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Employment 


Classified 


Manufacturers' reps 


HARRISON RADIO/HARRISON CELLULAR 


~since 1925~ 
Manufacturers’ Representatives 
Wireless Communications Equipment, 
Cellular Telephones, Pagers, Commercial 
Radio Communications Equipt., T&M 
Equipt., components, supplies 
Michael Harrison 
545 8th Ave., Suite 401, NYC, NY 10118-0069 
1-800-353-6295 * 516-763-6295 
FAX: 516-823-0805 Export Inquiries Invited 


D H Marketing Company 


Manufacturers Representatives for 
Wireless Communications Products 
A Paut Denwact - CARROLL HoLLincswonTtH COMPANY 


6015 Lohmann’s Crossing, Suite 101 
Lago Vista, TX 78645 


Ph: 800-966-3357 (ix: Saho-4-yeres-t) 


WESTLINK Paging. a nationally recog- 
nized leader in personal communication 
and pioneer in up-coming PCS, has oppor- 
tunities in San Diego, CA, for a Technical 
Manager and a Systems Technician and for 
a Technical Manager in Phoenix AZ. to 
conduct preventative maintenance checks 
on transmitters & system-related equip- 
ment. The candidate must be able to ex- 
ecute established maintenance methods to 
Meet service quality objectives including 
routine & preventative maintenance of pag- 
ing terminal and radio equipment, Candi- 
date must be highly organized and have the 
ability to manage and interface with inde- 
pendent contractors, Candidate must have 
an Associates degree in Electronics or 
Radio-related field or equivalent experi- 
ence and an FCC General Class Radio li- 
cense and or NABER Certification, 
Westlink Paging offers a competitive sal- 
ary and an excellent benefits package. 
Please send resume to: 
Westlink Paging 
Attn: Dave Simpson 
1650 N.W. Front Ave. 
Suite 190 
Portland, OR 97209 


KOE, Eiplovment is conditioned upen the applicant 
undergoing and passing a pre-employment dry test, 


El ni mmunication tem Technician Want 
For the Departrnent of Natural Resources, State of WA., with extensive 
background independently programming, servicing and maintaining 
mountain top-radio repeaters, base stations, microwave, mobiles and 
portable radios, and some telemetry weather satellite equipment. 
$3,162 to $3,668/mo. Must be a high school graduate or possesion of 
a GED certificate, one year of formal educations in electronics and 
five years' experience in maintenance and repair of two-way radio 
frequency communcations systems microwave carrier systems data 
systems. A valid General Radioteleonone Operaters license issued by 
the FCC is required. 
Contact Karen Lang at: (360) 459-6415. 


INVEST YOUR MONEY 
WHERE PROSPECTS 


Training/Seminars 


Heartland Communications, a rapidly 
expanding paging company, seeks the 
following to be responsible for expand- 
ing state of the art paging networks in 
various cities throughout the Midwest. 


Regional Network Manager 
Oversee the design and development of 
paging networks on a regional basis. 
Three+ years previous technical 
management required. This position will 
Tequire extensive knowledge of all 
aspects of paging systems with strong 
project management and communication 
skills, 


Network Manager 

Oversee the construction and mainte- 
nance of paging systems. Knowledge 
of PSTN interconnection, RF and data 
communications, voice mail and 
switching technologies. Responsible 
for reliable operation of the entire 
paging network. Strong computer skills 
desired. 


Network Technician 
Install and maintain paging transmitters 
and terminal equipment. Must possess 
strong troubleshooting skills. 


Competitive salary with 401K and a full 
benefits package. For immediate con- 
sideration, fax resumé to 800-881-4182 
or mail to: Heartland Communications 
Inc., Dept. HRT, 2278 Half Day Rd. 
#350, Bannockburn, Illinois 60015. 


INVEST THEIR TIME 


USE MRT 
CLASSIFIEDS 
CALL SCOTT 
THOMPSON @ 
1-800 
771L=-3351 


FCC 


COMMERCIAL LICENSE 


2 
2 


“s > 


Also offering Fiber Optics & Industrial Electrical Power Systems Courses 


CALL (800) 435-3486 


GMDSS / MARINE RADIO / GROL 


Nationwide training at multiple locations is offered 
via EITN, Elkins Institute is the official examiner for 
FCC commercial licensing as a COLEM and has 
offered FCC training classes for 40 years. 


a m8) TRAINING / EXAMS / STUDY GUIDES 


EITN 
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PAGER REPAIR LABELS 
IN 2 SECONDS 


(CAP CODE, BAR CODE, frequency, & reward} 
Software, printers, scanners, labels, 
and SYSTEMS 
ADVANCE LABEL & TAG 
SSS SSS SS = 


1725 N. McDonald 1-800-466-5345 
McKinney TX 75069 FAX 214-548-2518 


Quickly and Easily Tests 
All Popular Pagers 


Pocsag, Golay, & NEC 
digital paging formats 
512 to 2400 Baud Rates 


Alignment & Sensitivity 
Fast Verification of 
Re-Crystalling Jobs 


PAGER 


Includes. .,.COM-3 Communications Service Monitor ($2,995), COM-6 Universal 

Encoder ($995), RTF-1 Radiation Test Fixture ($465), CT-125 Frequency Counter ($190), 
SM-1 Automatic SINAD Meter ($250), all interconnect cables, shipment to your door, and 
a quick hook-up guide for fast set-up and immediate profitability! Shipments going daily! 
Complete package only $4,995. Leasing available. Call now and be testing tomorrow 


CRYSTALS 


MOTOROLA 


BRAVO SERIES 
ORIGINAL PRODUCT QUALITY 
Circle (107) on Reply Card Pacific Standard 1-800-957-8700 


Mon-Fri. 8-5 p.m. 
® PCI Pagecorp Industries 
DuraComm 
2 Channel Tone & Voice Monitor Pager 


[7% VHF/UHF/Low Band 

[Mj PC Programmable Tones 
[4% Multi-Addressable 

[Mj Scan Feature with Priority 
[M{ DurAlert, Full Accessories 
[“% High Dealer Margin 


RAMSEY ELECTRONICS, INC. WY"! CALL 1-800-446-2295 
793 Canning Parkway, Victor, NY 14564 wed §=8FAX 1-716-924-4555 


Showcase your 


PAGING 
PRODUCTS & SERVICES 


WIRELESS 


Total circualtion: 20,300+* 


DuraComm Corp. 
Kansas City, MO 
1-800-467-6741 * FAX 816-741-7499 


Next issue: October 1995 
with FREE 


bonus distribution 
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to attendees at 


Wireless World Expo '95 


SENTRY MANUFACTURING COMPANY | 
PAGER & RADIO CRYSTALS 


UT 800-252-6780 


28 Years in the Crystal Business * Customer Service Second to None 


Ad reservation deadline: 
August 14, 1995 


100% Quality Control Tested * No-Hassle Lifetime Warranty 
Very Large Stock of Pager Crystals * Overnight Shipping Available 
Scheduled Shipments & Purchase Agreements Arranged 
Channel Elements & Tone Reeds Also Available 


Sentry Crystals Are "Rock" Solid TVB 


Contact Scott Thompson 


1-800-771-3351 


*5/3/95 Publisher's own data 


4 
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We Now Offer A Full Line of Motorola Cellular Phones... ETACS, GSM! 


gly, (A) MOTOROLA ¢ 
BPR 200 DISPLAY PANADATA4000  «-WEC as IDP 7000 


n° BRAVO ip pso0o * ENVOY 


PMR 2000 ALPHANUMERIC O 
D3 FRONT DISPLAY D4N = SPIRIT 


erg TONE oye < BRAVO ALPHANUMERIC 


FOURTH DIMENSION INDUSTRY, INC, 


Wireless Communications Equipment Bras 


331G Dante Court ¢ Holbrook, NY 11741 
516/467-1220 + Fax:516/467-1645 » Toll Free:800378-0348 


Circle (110) on Reply Card 
¢ PAGERS * PAGERS « PAGERS ¢ PAGERS: PAGERS * PAGERS « 


MOTOROLA - NEC 


NEW - RECONDITIONED 
PAGERS 
«Motorola & NEC Factory ciaeamemn 
Housings & Parts 


* Vib Motors PAGER REPAIRS 


NEC ¢ Recrystalling 
Motorola AS, « LCD replacement 


6, 7, & 10mm Sizes ° Sy * Fast 
turnaround 


Get your sales message into 
the hands of worldwide 
wireless telecom buyers. 


af 
CELLULAR 
&MOBILE 


Advertise in September/October issue of 
Cellular & Mobile International 
FREE Bonus Distribution at 
TELECOM '95, 
Geneva, Switzerland 
October 3-11, 1995 


Ad Space Reservation Deadline: 
July 28, 1995 


McManus Communications 

400 N. 5th St., Blytheville, AR 72315 

Tel: 501/763-6250 Fax: 501/763-6533 

« PAGERS * PAGERS « PAGERS *¢ PAGERS: PAGERS « PAGERS « 
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ABRMOFVsHVIMOFPDV:s HIMOYDY 


Contact Scott Thompson 


for more details: 
Tel: 913.967.1923 FAX: 913.967.1735 
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aia [Paging | 
STOP Fil Eons 


Call us now - we have 


1500 FREQUENCIES IN STOCK! 


Housings, Holsters, Vib Motors NEC, Samsung, Everon 


a Uniden, Motorola 


Pager Parts Unlimited: CRYSTRQNICS.. 


"The Export Specialists" 


- Mie fod, _ Phone 205-776-0031 
Mo Waiting Fan FOS TIEOIO? 
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We also carry new 
pager accessories! 
Call for details! 


| 
<i CALL SCOTT 
RMS —--——- THOMPSON TO 


RESERVE 
PA( | RS 1-800-627-2022 | YOUR CLASSIFIED AD 
3100 W. Silver Springs Blvd. SPACE TODAY 
Suite 700, Ocala, 34482 
e Suite 700. Ocala, FL 3448 1-800-771-3351 


For quality that is consistent and reliable, look to RMS Communications. We buy used pagers, too! 


Circle (113} on Reply Card 


Votorola, NEC, Shinra. Gt and Belm 


MOTOROLA Pager, 
RADIO RENTALS Portable 


MT1000, HT600, P200 Sales && Repair 


Intrinsically Safe ; 
Clean, Repair, Tune, 


All Types Headphones 
Mobiles & Portapacks Align to Factory Specs 
¢ Repeaters & Crossband 
Sets 


* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


- GP300, p200 Rentals 

* Mobiles, Repeaters 

+ Intrinsically Sate 

« Dealers Welcome 

1-800-822-MOSS Genny 


Customer Service & Sates 
g 1-800-725-1426 
“UN 

1-800-322-9426 


PO Bos 26330. 10 N. Lee, OKuhboma Cay Oh 73126 0350 


PAGER REPAIR & REFURBISH Pa eCO DON'T LOSE CUSTOMERS - 


We Pay Top $$ For Used Pagers International, inc. BORO NMC E GIN ARUN obs 


Full Service - State of the Art Facility PHONE 305-491-9501 We use genuine ’ 
Certified Technicians FAX 305-491-8834 CRYSTREINICS on stats 
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Classified 


CENTRACOM Il 


-Buttons and Labels- 


All orders shipped within 48 hours. 
CENTRACOM Ii 
Reprogramming and 
Custom Changes 


NORTHEASTERN 
COMMUNICATIONS INC. 
Waterbury, CT 06708 
(203) 575-9008 


COMMONWEALTH 


COMMUNICATIONS INDUSTRIES, LTD. 
602 Lickinghole Road/P.O. Box 312 
Ashland, Virginia 23005 


Specializing in Automated Paging Equipment 


Bus: (804) 798-9128 
EARL T. Van STAVERN § Sales Calls; 1-800-633-8844 
Chairman & Sales Manager FAX: (804) 798-5114 


LH 


FOR SALE 


(2) IDA RLC Logie $595 each 
(1) IDA LTT Interconnect with telco card $695 
(2) EF Johnson 75 watt PA's $850 each 
(1) RELM 800 Mhz repeater WS20RRLM $600 
Relm repeater IDA units have never been used. 
D & G Communications 
409-948-9265 


Advanced RF Design, Inc. 
Low Noise Preamps 
150-170 MHz Gain >24 db NF <0.4 
450-470 Mhz Gain > 18 db NF <0,45 
Priced from $65.00 to $70.00 
+ yr, warranty 
Call (609) 448-0910 (9 AM-9PM eastern) 


MAKE YOUR AD 


USE COLOR 


LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now. 


OMe CoEeerereDsTOSOR DEE TOSOSO SESE BASEN DEORDEOLOED 


FCC Database 


ONLINE 


Low Annual Fee 
No Per Minute Charge 


The Commline BBS 
313-854-6441 


Radio Progr 


Add a recorded natural voice to your system. Voice 
libraries of up to 255 words or phrases (2 min total 
max}record your own using our optional SDS-1000 
development system and your |BM compatible, or we'll 
prerecord your messages for you. Eprom voice storage 
means your library is unaffected by power loss. 

Used In: 


500 me keyline output +9v to +14v supply 


32 Kb samping rate Sze: 3° x4.5° 
| Multiple modes Connectors included 
| Selectable timing 


Several different models available 
Palomar Telecom, Inc. 


¢ MOBILES «BASES 


*RCA« 


$ Specials of the month $ 


GE Phoerix SX Model NSHH1IW40PB hignband widual priority scan & accs 

GE Delta S Mode! N3CC3N 110TB 110 watt 36 to 42 range w/accs 

Motorola MCX 100 Model MBO 44EMA1000 UHF 406-420 range less accessones 

Motorola Mitrek Model T51JJA 2900 60 watt 42-50 range 4 freq. with accessories. clean, no PL 
Motorola MOCOM 70 U41GBA 1900 60 watt 42-50 range 
GE MPE Ponable Mode! P665RSWBMX 450 to 470 range. 2 freq. wiCG 
GE PE Pcriables Mode! PE6SRBW 450 to 470 range. 2 freq. wiCG 


* MOTOROLA 


GE Master 2 Mobiles Model MC74AAS 36-42 


Hy- 


Internationa 


(USA) 


o PAGER CRYSTALS 


CO) COMMUNICATION CRYSTALS 
CO CHANNEL ELEMENTS 
= Recrsyalled 


P/} 120 Simpson Way « Escondido, CA « 92029 
619-746-7998 * FAX: 619-746-1610 


= Complete Elements 


48-HOUR 


* Repeater identifiers « ATMS 

* Site alarms ¢ Multiple languages 

« ANI encoding * Emergency announce- 
* Remote telemetry ments 

Parallel input word select 8 of 600 ofrn audio out 


AVAILABLE 


(606) 283-5000 
FAK: 1 "606-283. 0883 


1438 CoxAve., Erlanger, KY 41018 
(Greater CineinnatiArea) 


"Precision Quallity Quartz Crystals — 
Made to your Specifications 


Circle (114) on Reply Card 


«PORTABLES * PAGERS * REMOTES 


PCI — PEKAAR COMMUNICATION INC. 


Steve's back, formerly of Gregory Electronics Corp. 
SPECIAL $250 
oi $150 


4 treq. wiaccess.. clean, no PL 


tange less accessones 


GE MLS Mobiles UHF 450-470 range 2 Freq. wiaccs 
GE PLS Ponabies Hiband 150-170 range w/battery and antenna 


im Catalog Available 
¢ BOARDS 


Compa 


* STRIPS 


PAT Programming Adaptor:..9% 19.6 
* Compatible with "RIB" unit. 
* Rugged steel case. 
* Power LED 


Ean aay 


hardware Orly. 


. = 

Sovtwarr 2048) by Motorcia SS POcaery mOustasgs 
ard citar pronacts are 
Tracewnarks of Motorota” tac 


PAT Pocket Programmet...$169.95 
* Micro-Size Design for Convenient Portability and Field Use 
* Uses Surface Mount Technology (SMT) 

DIG Works for hours on one charge. 


Order Desk: 


potstts syasriet 


if you can't find it, try us! 


* ACCESSORIES 


tible 


1-800-752-3571 
Podaric Irdess 


141 West Wiaucea Road = 300-6 « Atlanta GA 30342-3251 © Tach Info: 404-252-3340 + FAX: 404-252-6929 


Call (201) ) 772-0704 


* REEDS 


Motorola 


* ELEMENTS 


FULL LINE OF PROGRAMMING | 
CABLES AVAILABLE | 
NEW! RADIUS" SPSO.....$Call 
Package Deal Discounts..15% 
GP300VP 110, HTSO/P 100, STX, 
Gemini, VISAR, JEDI, HT/MT. 
SABER SPECTRA’. RADIUS * 
MOBILES, MAXTRAC™ and Mcre! 


PA-TT Programming Adaptor...$139.95 

* Contains rechargeable NI-CAD Batteries: Periect for 
field use and Portable. Laptop & Notebook Computers. 

* Status LEDs: Power On and Chargo 

* Power Switch. 

* Power / Charger Included. 

* Runs for 8 continuous hours, 
from a tull charge. 


Color Literature Available. 
Same Day Shipping from Stock! 
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Classified 


Equipment for sale 


CELLULAR & PAGER LABELS 


Labels for pagers, cellular phones and two-way radios 
with your company's logo. Warranty labels for batteries. 


ae of Bar code and printing systems. 
ow Call us for free samples. 
ADVANCE LABEL & TAG 


A L> 1725 N. McDonald St. 
SP Mckinney, TX 75069-8230 

1-800-466-5345 FAX: 214-548-2518 1-214-542-5345 

"Our years of experience are your best Insurance” 


pF REREREEEEEEEEEESELEDS 


4 MOTOROLA Radius § 
CALL NOW for HUGE 
INVENTORY REDUCTION 
SALE ON: 
VISARS, MTX 8000 & 
9000's SPECTRAS, 
MINOTOR II's, AND PRIVACY 
PLUS MOBILES. 
ALL FROM OUR DEMO FLEET 
1-800-249-1250 
WETEC ELECTRONICS 
VISA ACCEPTED 
SSSSSSSSSSSSSSSSSSSSS 


Circle (116) on Reply Card | 


FAA AAAA AAA HS 


Orders 
800-881-6722 
Info 310-268-2464 
Fax 310-268-2474 


Rael MOTOROTS @ 


FM d he 


Circle (117) on Reply Card 
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At 
Wholesale 
Prices 


GENERAL 


COMMUNICATIONS 


sires G 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 
Largest Inventory Quality Service Fastest Delivery & Best Prices 


5157 Anton Drive « Madison, WI 53719 » 608-271-4848 « FAX 608-274-2080 


800-356-3200 


Because your business takes you everywhere 


Mobite 
VISA Communications 


REMOTE CONTROL 
ANYTHING... 


Anywhere, with the PT8-OC 
POCSAG Remote Control Switch. 
Uses standard paging messages 
for control of up to 8 outputs. 


————— & ——EEE 
To order call PageTap, Inc. 


800-735-3650 or 303-337-4811 
Fax: 303-337-3084 


Circle (118) on Reply Card 


FOR SALE: 
MOTOROLA R-2038/D/HS 
SYSTEM ANALYZER 
FREQ RANGE 1MHz.T0 1GHz, SPECTRUM 


ANALYZER, DUPLEX GENERATOR, SWEEP 
MULTIMODE CODE SYNTHESIZER, CELLULAR 
ASKING PRICE $6250.00 EA. 


11 UNITS AVAILABLE 
RF IMAGING AND COMMUNICATIONS 
408-929-2244 / 408-691-0483 
PAGER: 510-498-6875 


CAL CRY STALL Lae, a ‘ 
CRYSTALSFORALLRADIOS 


+ Communication Crystals 
All makes and models 
+ Channel Elements 
Recrystalized and compensated 


Competitive pricing! 


Emergency Service 
For Crystals 24 Hours * 72 Hours * 1 Week 
Normal Delivery 3 Weeks 
800-333-9825 


FAX 714-491-9825 
wt 142 N. Gilhert Anaheim, CA 92801 


Classified 


Do You SELL/BUY? 
CommunicationsComputereElectronic Equipment/Parts 
Meet Buyers & Sellers... 


FREE Online Searches * FREE 2 mo. Listing 
Communication, Computer & Electronics Exchange 
Modem: (201) 993-0811 (8/N/1/ANSI) 


* Standard 


» Communications 


« UHF 

« VHF 

* 800 MHz 

¢ 3 year warranty 


+ Low Prices 
+ Fast delivery 
CSS RADIO 
Colorado Springs, CO 
1-800-305-6471 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AX 

(602) 275-4505 * Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola “Systems 90” con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 
purchase of above equipment. 

AIR COMM "4614 E. McDowell Rd. 

Phoenix, AZ 85008 


CHANNEL ELEMENTS 
YOUR FREQ, - - $20.00 


} working day 


CRYSTALS $9.95 


MAKON, TEKK, UNIDEN/7working days 


New / Used Reconditioned 
2-WAY RADIOS 


* Purc's, repeaters, base stations, 

mobiles & portables 
¢ LB's / VHF / UHF / 800-900 MHz 
* Large inventory of late model 

equipment 

Call for quote 
We pay the highest prices! 
SCOTT COMMUNICATIONS 
Ken Scott 
406-745-3218 


[Equipment for sate_| 
MOTOROLA Radius 


DELIVERY NOW! 


One of the largest stocks of Motorola Radius in the world. 
Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 

On your jobsite tomorrow. We can handle any size order and have 
done so for 21 years. 

CALL 1-800-53-RADIO (72346) 


(706) 561-7000 FAX: (706) 5684506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico, RADIO WHOLESALE - John Cunningham WB4 -JUN 


Circle (119} on Reply Card 


(800)726-9015 (612)884-8352 


“We Have Fast Service. 

-We Have a Flat Rate Repair Service. 

*We Have a Complete Dealer Support Program. 

*We Have a Large Variety of Accessory 
Items Available 


Sa NOW Featuring TERK 


Portables! 
Our Prices will Surprise 
You Even if You Buy Direct 
x from the Factory!!! 
x Full Line Distributor of Tekk 


Dealers Only 
—R xv Many other brands also available. 
= ADIO xy Your One Stop Warehouse for All Your 


——=&. Commmunications Equipment Needs. 
OMMUNICATIONS 24 Hour a Day FAX 
(612)884-8356 


Wholesale Prices to 


HOLESALERS 
Circle (120) on Reply Card 


MOTOROLA RADIOS 
LARGEST INVENTORY OF CURRRENT MODEL 
MOBILES & PORTABLES IN THE USA 
NEW * USED « RECONDITIONED AS NEW 
FFERSSSERAESESAS AAS ES EAEREREA ES OHS HSS KEE EREFS AAAS ED EA FERSHES ESTES ESET EONS EEAETEFELE TOD 
HT-600 / P200 * HT1000 * MT2000 * VISAR * MTX8000 + STX 
MTX800 & 900 MARATRAC * MAXTRAC * SPECTRA * SYNTOR X 9000 


WE CARRY THE FULL LINE OF 800 & 900 
TRUNKED MOTOROLA & LTR RADIOS 


CRESSESSSASAS AAR ED ESE ASAE ES EAS OEE EE ERELELE EES ESE ES EREESEAS EAS CSE PA EEE SE ESERE CSE RENE 


SPECIAL! SYNTOR X 9000 30-50 MHZ SCAN ALP-NUM S1195. 


RSET S SSSA SESS SAEL ES ST ESE EASE EHEC EESESASAESE ESSERE FS FESSSFSESS SETH LE FEELS FSSA LOGY 


RADIUS « RADIUS « RADIUS 


TONS OF NEW RADIOS IN STOCK- LOW PRICES - IMMEDIATE SHIPMENT 
WE HAVE THEM ALL! SPIO - P110 - GP300 - M120 - GM300 


NEW SP-50'S IN STOCK! 2F, 6F, 10F ! 


SSSESHSAS SASSER EEE TES EEE EEE EEE SESSA SES ES SS EAKELELES SEAS HSS SS SHEL TLL HHS 


RADIO EXPRESS, INC. 
703-266-1928 FAX: 703-830-8710 VISA * MASTERCARD « DISCOVER 
"WE BUY MOTOROLA LATE MODEL RADIOS" 


Circle (121) on Reply Card 


COMM-NET 2000 


Automatic [ON/OFF] Delay Timer 
*Programmable 15 minutes to 12+ hours 


= Hanes 30 continuous amps af 12 volts All Brands of 2 Way 


SELL Radios and 
fallure/replacement equipment 
“Pr bet cao pare TRADE equip: 
owned & operated since 
(800) 283-5158 - <taasein THE USA with 1 year warranty 
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Classified 


Equipment for sale 


Mailing Address: 
[— Valid Frederickeburg, VA 22404 
SAELZE CEFRONICS 3605 Loren Whtiney Orive 


Fredericksburg, VA 22408 


EMS RADIOS Syntor X, 100W, 148-174, 450-470 
Syntor X w/front & rear accessories VHF & UHF = Syntor X, 100W, 150-162 
MEMCOM UHF Med Radio/Mobile Repeaters MCX 1000 VHF and UHF 
APCOR Med Portable Voice and ECG 

UHF EMS Control Base/Repeater MCX100 VHF and UHF 
ER Console for Voice and ECG 
System 90 Accessories HEAR & Med 
Aux Recaivers Med Radio 


All equipment is sold in working 
condition, unless otherwise stated. 
Vertex Products Available 


Phone: (703) 891-0569 We accept VISA and Mastercard 


Circle (122) on Reply Card 


Fax: (703) 891-0538 


a= Sharp = WHOLESALE PRICES 
COMMUNICATION 


Distribution Center § EP ENDABLE SERVICE 


Bz cH 


CONVENTIONAL Sheila. Tho 
& GE-MARC 
AFI Connectors 


* Mobiles 

* Portables TELEWAYE Site Management 
> Accosssrias SAMLEX Power Supplies 
WHELEN Safety Signals 


Authorized Distributor 
Mobile Communications 


2-WAY SALES TO RADIO DEALERS ONLY 


Onder Today! 1@BOO-548-2484 Skip Today! MF VAI ek 


Circle (123) on Reply Card 


THINK OF IT AS YOUR 
| WATCHDOG FOR THE 
| AIRWAVES. 


Radio messages are property and, 
if left unprotected, can legally fall 
victim to anyone listening in. 
MX-COM's voice privacy adapters 
scramble your culls rendering the 


| most popular radia interception of your information 
{ brands including the unlawful. Pvt SQUELCH™ 
Radius GP300". modules combine CTCSS tone 
a encoding & decoding and yoice 
inversion in one small package. Your transmissions are 


separated from others sharing the same channel and your 

Messages can only be understood within your designated user 

group. To place an order or to 
: receive free product bulletins 
| and application notes call us 


direct at 1 800 638-5577. MX: CoM, INC. 


Pe MiXed Signal ICs and Modules 


"Motorola and Radus GP300 are trademarks of Motorola, ine 
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Massaponax Business Park 


Many items in stock, call with your requirements. 
We have the R1801 DAC for your programming needs. Call us with your requests. 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices 


Any desired Frequency available 

for fast delivery. 
Lifetime Warranty on Crystals 
Trade-in credit on your Old 

Channel Elements 
We Buy Used Elements 
Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


USED RADIOS 

at Low Prices! 
» MICOR "GE 
* MITREK "RCA 
* PORTABLES * ACCESSORIES 
* MOCOM 70 TONE ELEMENTS 
* MAXAR * CHRYSTAL ELEM. 
*APTRS * BASE STATIONS 
Large Quantities + (617) 433-5452 


COMMUNICATION 


For Pagers, Cellular Phones, 
and ail types of custom labels 
Anchor Graphics Inc. 


1467 LeMay #111 
Carrolttton, TX 75007 


Tel, (214) 242-0439 
Fax (214) 242-0959 


‘35% MINIMUM off list pricell 
California Radio 800 231. 018 i 


PAGING AMPLIFIERS 
VHF-UHF-900 MHz 
40 to 300 watts, continuous duty! 
Electronically protected, + 2 yr. warranty. 
1-800-LH-AMP-4U 310-865-4923 
LH Power Amplifiers, Inc. 


Now in stock: 
ICOM F30LT VHF/ FAOLT UHF Icom ’ 
portables. Retail $799/$859. Dealer $599/$639. 
Ninety-six channels. 8 digit alpha, program from its 
front panel KB OR PC. Upgrade from your H/U16 
ICOMS bought, sold and repaired 


© SWS Security (410) 879-4035 


Classified 


Mt tear 
B00 Metz, HOSIBFSTESAN 
Bea MTX810 600 MHz H25JBF51B2AN 
Bea MICOR fuses, 460 MH2, CSHACBI16S 
18 e9 SYHTOR X 9000, 460 Met). T34KEJ7JO4 
5 ea MICDR, $60 Mitr, TS4ATA3900 
14 ca MAXAR 8D 460 Mite, D247SA6300 
2 ea, MAAR 90, 460 Miz, D34UA33004K 
11 ea M509, 460 MHz, H34BBU9124 
30 ea SYNTOR, 185 MiHe, TB3SRA3Z00 
40a MITREK, 153 Nie, TBJJA3900 
MITREK, 153 Mie, TAAAICCO 
ea MICON, 163 Miz TRIATNG100 
RADIOS a MAX350, 158 MHz, HASAAUSTAD 
9 ea. SABER Portables, 155 Mz HASOXN7I3¢ 
ea MICOR Bases, 47 MHZ, U71RTB3406 
STM tvagaee fe MABATAAG, 47 Mele, 18IXTATTATEK 
4 ea MITAEK 47 ftlte, TBtUAMOOO 
RADIO a 


co. 

130 West 
Fayette St., 
P.O, Box 395 
Denver, IA 


a 19 
4 ea ckuThy KOOM | Sengie Bay Tone Remote. 
MEM wT & R Modules 
CENTRACOM Empty Cabnets 
ea OVP Cede Programmers. P10. Bx 
S Sets MOTRAC Accessones 
26 ea GE MASTR PRO 61. Indoor Cabinets 
66 eo GE PE 3 Mi. Crgrs 26:30x 
32 ea GE PE 14 ty. Chrgrs 35ILIAIX 
42a 141220 Stine Rapad Chigrs. WLNGSSS 
4% ea M1500 Swnlne Rape Chigrs, NUN4SS5 
13 ea. MTS09 Grom Std, Chvgrs. NLN4SE1 
& ca. M1500 Ovni Vetwoulae Chrprs. NLIGAS2 
G mit. PULSAR Wi VIF IMTS Phones, Mixed Mozels 
Ce EsyeANee (0 aa MINITCA ¢ Pagers, 165 MHz. HO3EAB1212 


BUY - SELL 
RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


age too mm-Co. 
Steven Kenne 


1-800-347-4121 
(602) 585-3900 
Fax (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


Radiuy 
SAFARI RADIO. 


Low prices - Call for Free Catalog 


1-800-RADIO-80 


wy 


!NOTICE! 


SP50 Portables IN STOCK 


See RADIO 
We have LOWERED ALL Mot. Prices! 


35% minimum 
Radiuy 


Equipment for sale 


ELECTRONICS CENTER 


3913 BROADDUS AVE. * EL PASO, TX 79904 


BUYING LATE MODEL TWO WAY EQUIPMENT, 
PREFERABLY PROGRAMMABLE. 
Send or Fax Your List. 
We also sell used two way equipment and 
computers — some listed below. 
18D63TSA1900 MAXAR 80 4F SOW 150-162 NO MIC $182 
§ EA, COMPAQ Ill 286 PORTABLE W/HD & 5.25 FD $325 
44 T74RTN1400 MICOR 100W 42-50 WIACC $172 
25 T?3RTN1490 MICOR 100W 150-162 WACC $182 
2 TEK5130N SCOPE D11 SB STORAGE SA20N 
DA 5810 TBA $192 
1 TEK4S4 SCOPE 150 MHZ DUAL TRACE $492 
14 TA3SRAI900 SYNTOR 150-162 NO ACC $49 
25 TAY TSRUAI900 MITREK 150-162 4560W WHACC S172 
3 TEK2246 100MHZ OSCILISCOPE W/PROBE & 
MANUAL $1192 
1 RMS561A TEK SCOPE 10 MHZ W/TBE7 & 3A75 PLUGS $329 
11935 TEKTRONIX SCOPE 35MHZ $292 
25 TS4RTA1900 7SW PL MICOR 450-470 W/ACC $92 
50 D33TRA2300 MAXAR 25W VHF CS WAMIC $72 
156 T43RTA1490 MICOR 45W VHF LESS ACCESS $39 
18 MAXAR 25W 25-30 WIBRKT $72 
1 HP180 & 1 HP181 SCOPE 50 MHZ W/PLUG INS $292 
1 HARRIS 2-30 MHZ SSB SOOW BASE BF230MRF236 
321 AR/AFIO3A WORKING $1992 OTHER SIDE BAND AVAIL, 
WE ACCEPT MC, VISA, DISCOVER & AMEXP 


Voice: 915-562-1000 » Fax: 915-562-3827 


TPS 


POWER SUPPLIES 
75 AMPS 


Continuous Duty 


9 POUNDS 
*LOW RIPPLE* 
*CURRENT LIMITED» 


“FILTERED? 
*AEGULATEDe 
*EFFICIENT® 
*MOV PROTECTED+ 


7 T0 75 AMP MODELS AVAILABLE 
DuraComm Corporation 
438 NW BUSINESS PARK LANE 
KANSAS CITY. MO 64150 
1-800-467-6741 
Fax 1-816-741-7499 


MOBILES « CENTRA COMM II * BASE STATIONS 


MOTOROLA SYNTOR X 9000 5OMHz 110W 
LOW BAND ---- $900.00 


CENTRA COMM |! DISPATCH 
CONSOLE IN STEEL CABINETS . 
CEB 


.. $3,500.00 
. $10,000.00 


MOTOROLA T-1605 REMOTE 
CONTROL UNITS .... Nibie rmishs BAAD 


MOTOROLA MICOR 100W BASE 
STATIONS 


.-- $600.00 


CONTACT DAVE COLLINS (517) 788-2967 
FAX (517) 788-0769 


VALUFLEX™ 
Jumper Cables 


* Made from HELIAX® 
Superflexible cable. 

» Outperforms braided cable. 

* 3-year guarantee. 


Cost 4 
Effective “™ 


Guaranteed 
Quality 


dsiributed by 


Don't worry... 
The Bramco 
Tower Lite 
Monitor 

Will Phone You 
and 


Tell You About It! 


Signaling and 
Control Is 
Our Business. 


REEDS and 
FILTERS for 
PAGERS 


Brasrco, Inc. 513-773-6255 


CONSUMERS POWER CO. 
115 W. TRAIL ST., JACKSON, MI 49203 


Your BEST > 800-231-01 03 


Piqua, OH Fax: 773-8003 
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Equipment for sale 


Trunk Motorola Radius Radios 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 

PORTA MOBILE | Battery, new 
WAKW GE sta. blower motor new _. 
Mast Il base sta wire harness 
GE Mobile repeater, VHF, w/cable 
MPI 8-Unit multichager, checked .... 
Range 450-470 less acc, 100W ....... 
Delta-S 450-470 less acc. 100W ...., 
Delta-S 450-470 40W $-990 acc. 
Delta-S 450-470 40W no acc 
Oalla-S 42-50 tess acc. 110W 
MLS 150-174, 450-470 
MALS 30242 oon ecccsens = 
Phoenix-SX VHF 16 ch. scan 
Phoenix-SX VHF 2 ar 16 ch, .. 
PLS/MPD/MPA Multi-chgr. new 
PLS/MPD/MPA/TPX Rapid desk new 
MASTR || 150-174 110W from....... 
MASTR |] 42-50 110w w/acc ... 
MASTR II Accessories, complete 
MASTR Ii Multi-channel cables 
MASTR |! C-500 w/scan of PA 
$-825 scan or systems w/ware 
$-990 128 ch. head ve/warranty 
$-950 128 ch. head w/warranty ............- 
MPS/MPR/MPX/MPI/MPD Chargers 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


New, low cost trunking logic 

No special site controller required 

All features software controlled 
Dispatch and interconnect capable 
Detailed installation instructions 
Only 0.8"L x 0.68" W x 1.13"H 


Shown Actual Size 
rte RUNK: . ors from... 


1803 Commerce Street, Yorktown Heights, NY 10598 USA 
Voice: (800) 438-7865 International Voice: (914) 245-1128 $39 
Fax: (914) 245-2382 Fax Back System: (800) 292-9723 


‘ a | ING 
We ship same day / #6’ | EQUIP et 
any interconnector or shared a 
repeater panels by CSI. 


fLrownm 


El PASO COMMUNICATION 


Our prices are low. 
Our guarantee and 
SYSTEMS. INC. 


service are excellent !!! 
1630 PAISANO DR. 


(915) 533-5119 FAX (915) 542-4701 
EL PASO. TX. 79901 U.S.A. 


ASK FOR YOUR FREE CATALOG I!!! 


CLEAN USED GEAR 


Cushman CE-4 & CE-6 Service Monitors NEW STANDARD RADIOS AT DISCOUNT! CALL NOW 


LESS than dealer cost! 
M120 VHF 45 WATT 2CH. $276. 
M120 UHF 40 WATT 2CH. $321. 
GM300 VHF 45 WATT 8CH. $358. 
GM300 VHF 45 WATT 16 CH. $399. 


GE Phoenix SX VHF, 2/16 CH & Scan 

GE MLS LB, VHF, UHF 2/8/16 CH & Scan 

GE MASTR Il & Exec II LB, VHF, UHF 

GE MVP, VHF 

GE MASTA |I Base/Rptr LB, VHF, UHF 
Motorola Mocom, Micor, Mitrek LB, VHF, UHF 
Motorola Moxy, Maxar,-50, -60 LB, VHF, UHF 
Motorola Mostar 800T 

Motorola Base/Rptr/Consolettes LB, VHF, UHF 
Standard GX3000 VHF, UHF 64 CH Synth/Scan 
Standard 966L LB, 75 Watt, Synth 

Mostar VHF, Maxtrac 900 MHz 


Harris Aipha 2000E VHF IMTS 

Motorola Pulsar VHF IMTS & Others 

Motorola MTS00 LB, VHF, UHF HT 

Motorola MT/HT/ Gang Chargers 

Standard HX300, 320, 734,834 VHF, UHF HT 
Standard HX400 VHF, UHF 25 CH Synth 5W HT 
Uniden SPH & SPU 8 CH Synth HT 

Wescom 2 GHz Microwave, MUX 

Standard GX-1500U 

GE Deskon Ii DC Remotes, Motorola Loca! Remotes 
MORE - MORE - MORE - MORE - MORE - MORE 


We Buy Used Equipment -CALL! 
Ph: 1-800-456-5548 
Fax: 1-307-266-3010 
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Ar CommSupply 


1-800-255-6222 


Wattmeters, elements, loads and 
accessories in stock and 
available for immediate 


delivery. 
+ In Stock 
+ Competitive Prices 
+ Personal Service 
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GM300 UHF 40 WATT 8CH. $401. 
GM300 UHF 40 WATT 16 CH. $452. 
All brand new units with 1 year waranty! 


Sie BOO es OCS 


= CALIFORNIA RADIO" 


40943 - 6200 Rood Montrose. COLORADO #1401 


Where 


Quality 
Counts 


Crystals, 
Oscillators & Elements 


Customer Service & Sales 


1-800-725-1426 
1-800-322-9426 


"O Box 26330. 10 N. Lee, Oklahoma City, OK 73126.0350 


Fax 


Classified 


2-WAY RADIOS 


BES T PRICES IN THE U.S.A.! 


© FOR SALE ¢ FOR SALE « FOR SALE « 
NEW PORTABLES 
$275 "CH (Still in the box) 


Large Quantities of new LTR 
format 800 MHz Portables. 
Includes battery, 
charger and antenna. 

Features: 
Standard telephone keypad 
Up to 10 systems 


* 
*, 


Radius 
and More! 


Same Day Shipment 
Complete Support Program 
Nationwide Distribution 


We will BEAT all other verified prices - 
GUARANTEED! 1, 


& * % A 
* RADIO 3 mee 


« HabeVIDWEST ING, Zy Btsiness) 


selectable 

Up to 10 groups selectable 

per system scan 

Operation in both trunked, 
conventional modes & talk 
around. 


Will Build Systems With Large Purchases 
Quantity Discounts Available 


CALL (800) 792-0351 


Circle (130) on Reply Card 


Now, here’s a switch! 


GHAncrGUARD 


automatic [6N///MEO timer switch 
lor two-way tadios. cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Model VR-100 Low Power UHF 
Vehicular Repeater 


* Motorola PAC/RT® fully compatible 

¢ "First man out” with priority sampling 
¢ Multiple vehicle operation: up to 256 units 
* LTR® and Motorola trunking compatible 
* Rugged one piece extruded aluminium case 
¢ Compact: Only 54"W x 6"L x 1.1"H 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
svccest™® ONLY $74.95 cows 


12 AND 24 WOLT MODELS AVAILABLE 


¢ Public Safety - Wide area coverage without satellite receivers 
¢ EMS - Paramedics maintaincommunications even inside buildings 


CALL NOW FOR MORE INFORMATION! 
¢ Utilities - Crossband repeat works with existing lo-band systems panied 
© 800/900 Trunking - Mobile coverage with a low peri handheld 


¢ Fleets - Eliminate pagers, cell phones 


\ and rete, calls < St auennc = Sal 
ee SiANGEGUARD 
e oe 400 Highland Avenue ° aS 
_\ Pyramid cations 2 Altoona, PA 16602 ahd 
Faas Pacific Coast Hwy Suite D-286 Seal Beach CA 90740 (310) 430-5892 80458-3410 
wi _Z 


1991 ChangaGuaei 
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OUR NEW 
DEALER KIT" 
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Classified Equipment for sale 


Iv Le 5. Prices, Quicx Service 


MULTIPLEX - TWO-WAY 

RADIO - MISC. 

3 Grainger $60 Telemetry/Scada units swextra 
transmitters and recewers CALL 
20 Lenkurt 464 modem ...... : $100 ea. 
60 GTE Lenkyrt 3612 Channel Modems $50 ea. 
26 Motorola MC 400 MLN 6153 Channel Modems . $100 ea. 
10 MC 400 Term Cards ... $50 ca 
Micor Base Stations, 100W 42-50 .. e . $950 ba 
GE Mastr Il Base Stations, 100W 42-50 $950 ca. 
Motorola Syntor X Trunked, Smatt-Ne? Dua! Operation 
Control Station. NEW ....... $300 ea. 


1 Modax 500 $400 ea. 
6 UM Mitrek s Mult: channel PL (clean) $150 ea 


20 Micors 45W Sys. 90 Scan. Multi-PL $100 ea 
20 Mocom 70s. 42-50 PL 100W wiAcc (CLEAN) $125 ea 
10 Micors 100 w UHF PL ..... $125 ea 
20 MT 500 UHF PL SW 8 Channel w/Charger $190 ea 
15 MT 500 Hi Band SW w! Charger & Baltery $100 ea. 
10 HT90'S UHF PL, 2CH, very clear .. ‘ $100 ea. 
10 T1605 wiMie so. $150 ea 
10 STX 800 Trunked Convertacoms wiRF Amp & Amplified 

Speaker (LIKE NEW) $250 ea 


2 Centracorn II Desk Top Consoles w'Power Supplies & Channel 
Control Moduies (No Cantral Biect. Bank) $1000 ea 


2 Centracom || Mastr Control She. 4 Operator Control Position 


W/14 ASTRON WAX /*\ Df 
CORPORATION 
State of the Art Antennas 


Bi bat Radius 


VarieRs «©=YARSU 


We also stock: 


Call Charles atCMC Enterprises, 910/769-2885 


Oe sibs ce Save 70% on Hark equipment 
Comm. Spec. Maxrad TOLL- FREE (800) 877-7979 550/550EX/350/350EX/450EX 

' Connect Systems Opto 
Create Solar Panels | Ht ENRY RADI 0 Also various Tellabs 2W to 4W (6131B) 
tegen Ri: Wescom 2W to 2W Amp. (7306-32) 

| Hustler TohTsu “| 2050 South Bundy Drive Call Tony @ 208-522-0750 
Icom TPS Los Angeles, CA 90025 

vaake robes Phone (310) 820-1234 


Kenwood Wavetek ) ee FAX 310-826-7790 
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Equipment wanted 


WANTED 
Radio Tower, (Used) 


duvtteteesd 
35% off list! 


IN STOCK! 
800-231-0103 


CALIFORNIA RADIO 


Equipment Wanted 
Motorola, Johnson, GE 
EFJ, Uniden, Standard 


Buy-Comm-Co. 
1-800-347-4121 
FAX (602) 585-6900 


self supporting. 
250-300 feet 
Call: 1-800-366-8068 


ENGINEERING COMPANY 


| THE BEST SITES IN 
| Houston, Chicago, Atlanta, Denver, 
Nashville, Louisville, New Orleans, 
Ft. Worth, San Antonio, & Corpus Christi 
11111 Katy Freeway, Suite 360 
Houston, Texas 77079 
(800) 966-8885 Fax (713) 984-0066 


=” 2 LIGHTNING 
= =PREVENTION | 


= SYSTEMS 


STATIC DISSIPATION AND 
GROUNDING SYSTEMS FOR 
COMMUNICATIONS TOWER SITES 
204B Cross Keys Road, Berlin, NJ 08009 
FAX 609-767-7547 © (609) 767-7209 
Don't Wait Until It's Too Late! 
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Classified 


OVER 


ove’ TOWERFUL™ 


COMMUNICATION SITES 


for expanding coverage 

* Cost Efficient Performance » Competitive Prices 

* Nationwide Sites * Prompt License Filing 
* PAGING « PCS » SMAYESMR * MOBILE DATA « BROADCAST 


615-775-8079 


“One Call and Your 
Signal is On”™ 


SIGNAL ONE @ 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035° 
AMSL, 2635' AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 
Fallon and the I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


TEL: (708) 823-7713 
CHICAGO TOWER 
LEASING CORP. 


» COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 


AREA PO. Box 31160 
CHICAGO, IL 60631 


STAN STANN. 


WESTERN WASHINGTON 
Commercial power with generator backup. 
Good security. Year around access. 
Five Sites 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 


RF RADIATION MEASUREMENTS 
ANSI/IEEE - 1992 


1425 GREENWAY DRIVE, SUITE 350 
IRVING, TEXAS 75038 
214/580-1911 » FAX; 214/580-0641 


REsSCcO TOWER 
COMPAN Y 


| Sites available 
GA and SC 


Call Miles McSweeney 
803-686-6686 


Tower space 


AAD communications Corporation 
ON TOP OF THE WORLD 


+ + Hm mates 


7 
= shunt 


New Premiere Site 
Boston, Massachusetts 
Downtown Boston, this RF clean facility directly overlooks route 93, the Central Artery 
and the Southeast Expressway. Cail our local office at 508-975-0610 for more 


information. 


42° 21' 20"N 


71° 03' 08"W 


SITE MANAGEMENT DIVISION 


PARKSIDE CORPORATE CENTER - 292 Fernwood Avenue, Edison, N.J. 08837-3839 
Contact: T.E. Smith 908-417-3993 © Fax: 908-417-4825 
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40+ choice antenna 


sites in California. 


Stand-by Power / Air cond, 
¢ Continuous Monitoring 

© High-Security Access System 
¢ Land available for develop- 
ing your own site al 

Oat Mountain, Chatsworth 


Meridian, . 
AAY Communications 


Greal sites, great service, since 1956 


Call Rich or Jack Reichler at 


(800)400-SITE 


[ NEED TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 


SITE DIR 


alhouted to advertising uplenn sates 


NEED SITES? 


the NESD contains theusinds of pase 
intenna sites. al) with space tor leas 
fust $15 per year. For intormmation call 


Tel COUS) 462-5964 Fax (908) 408.4633 


few lease 


MicroNet inc. 


m= Site Management = 


Over 100 sites in inventory 
California, DC, Maryland, 

Massachusetts, New Jersey, New 

York, Pennsylvania and Texas 


Site Development and 
Acquisition 


MicroNet 
Site Management 
2370 York Road, Bldg. B 
Jamison, PA 18929 


(215) 491-7400 
fax (215) 491-0260 


Contact Jim Innes 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 
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Classified 


52 California 
Antenna Sites... 


..and Growing 


Call for the latest listing 
| of premier California sites 


i @ Napa. Sonuma & Lake Counnes 


@ [he Sierra Poothills 
‘\ ' ’ 
@ San Joan Valley 
‘ 
S @ Venti, Orariae 
¥ LA 


S@ The Inland 
\ 


Newest Site: _ 
Murrieta /Temecula 


4 " DIABLO COMMUNICATIONS, IN¢ 


Northern California - Pt. Richmond 
(510) 236-3700 Fax (510) 236-3799 
Southern California - Burbank 
(818) 842-5000 Fax (818) 842-5335 
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CUSHMAN IFR 
DISTRIBUTOR FOR 
OPTO ELECTRONICS, INC. 


3610 Dekalb Technology Parkway 
Suite 110/111 
Atlanta, Georgia 30340 
(404) 451-3264 
Fax: (404) 458-8785 


$25.00 FLAT RATE 


Pius Parts & Shipping } 
On the following models 


XLH-250 RH-250 SS 
RH-256 WH-2516 
WH-2510 —-RFH-252 


UC-102 

TRH-202 REGENCY/WILSON 
“OTHER MODELS-—$30/HR Plus Parts & Shipping 

—— MULTICOM =— .- FAST TURNAROUND 

Hive OR Ssioiasis ___t FACTORY TRAINED 

405-799-7356 BOD-Ban-2396 * VISA - MASTERCARO - COO 


UC-202 


July 1995 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.I.S.T. TRACEABLE CALIBRATION 


SALES NEW-USED 


AUTHORIZED 
CUSHMAN SERVICE 


Tower space 


AAT a 
t 


With over 1500 communications sites throughout 


ihe eastern US, AAT Controls the heights. And with over 
40 years of specialization In telecammunications site 
managing, marketing, constructing, leasing and 
engineering, AAT has the experience to provide tip-top 
performance al a down-to-earth price. AAT will put 
you above the competition and on top of the world. 


WHY CLIMB ALONE? 
PCS COMPATIBLE ROOFTOP SITES 
RECEIVE ONLY SITES 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837 
For more information contact: T.E. Smith 

908-417-3993 © Fax: 908-417-4825 


Tower services 


* Site Acquisition * Project Management * 
Cellular * PCS 


». ITC Management Services 


> 5215 NW 33 Ave., Fi. Lauderdale, FL 33309 
* 305-938-0493 # FAX 305-776-5763 


# Site Acquisition  # Negotiations 
* Zoning # Project Management 


* CELLULAR * MICROWAVE » UHF/VHF « 
* BROADCAST « SPECIAL * COMPLETE 
* INSTALLATION SERVICES * GUYED TOWERS = 
* SELF SUPPORTING TOWERS » 
FOR YOUR CATALOG CALL OR FAX 


TOLL FREE PHONE FAX 
800-369-0159 712-252-0240 


* Permits 
# USA & Global 


AMERICAN 
TOWERS 
AND 
STRUCTURES 


712-252-0371 


TowerWatch 


Tower Monitoring Systems 


° FAA Reporting and Logging 


(to meet FCC & FAA requiremonts) 


1-800-475-1780 


* Lighting & Security Alarm Equipment 


* Central Station Monitoring 


Desier Inquines Welcome 
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MOTOROLA 
PORTABLE & PAGER REPAIR 
* PAGERS $ 10 + PARTS 
» PORTABLES $ 29 + PARTS 
$ 49 + PARTS 


* SYNTH. PORTABLES 
# QUICK TURN AROUND FREE RETURN SHIPPING 
TEL: 305-983-0125 FAX: 305-983-0324 


8342 Pines Blvd Suite #395 
Pembroke Pines, FL33024 


ARCOM, INC. 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quauity Service on MicRopROCESSOR BASED 
Mosites, PorRTABLEs AND Controt Heaps. SurFAce 
MOUNT REPAIR. Most REPAIRS $60 PLUS PARTS. 


FREE 
ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood * Maxon 


585 Factory Shoals Rd. 
Austell, Ga. 30001 


404-948-9566 


$40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 
TWO.WAY REPAIRS ALL MAKES & MODELS 
SMOOWHR PLUS PARTS & SHIPPINGHANDLING 
FAST TURNAROUND, HCC LICENSED TECHNICIAN 
VISA - MASTERCARD - COD 
CENTURION COMMUNICATIONS, INC. 
892 N. DELSEA DR. VINELAND, NJ 08360 
PH:(609) 794-8000 FAX:(609) 794-8989 


Classified 


Services 


STUDY LAND MOBILE COMMUNICATIONS 
F AT HOME! 


38 lessons written exclusively for Mobile 
Communications Servicing. $375.00 
Call or write Mobile Training Institute 

for free information: 
P.O. Box 8278 
Mia i Lumberton, TX 


27657-0278 
(409) 755-7638 7 


FLAT FEE 
ENGINEERING SERVICES 
HAAT'S, Profiling, Coverage 
Pt. 22, Bullington, Longley-Rice 
Contact: Jim Hart, P.E. 

(303) 795-2813 FAX (303) 347-2652 


Hartechinc. 


PO Box 88 
Littleton,Colorado 80180 


FOR AD INFORMATION 
CALL SCOTT THOMPSON 
@ 300-711-3351 


Repair services 


Ee MOTOROLA 
a Authorized Service 
© Authorized warranty Service 

© Quick Turn Around 

* Flat Rate Repair Available 

* Free Estimates 

© Quantity Discounts 


KEN WOO D® 


Beltronics,Inc. 
Dept MR. 19 Proctor Hill Ral 
Hollis, N.H. 03049 
1-800-3-BELTRON 
We replaw GUESS by TEST 


Let our 27 years of 


We sell 
Parts - Acey 


Fiat Ratos 
Repairs ancior 


Estimates 
FREE 
programming 
on new radios 
Daily UPS 

expenence help you. 


Computer software - 


Form 600 Made Painless 


* Print your FCC Form 600 on plain paper 


Brown and Schwaninger 
Call for demo disk 


* Prepares Form 600 for all Radio Services 
* Convenient menu selection of answers 
* Metric & NAD conversions included 
By express $350 By mail $325 


Repair services 


YOU HAD YOUR 
BEEPER FIXED 


DON'T LET THIS HAPPEN TO YOU! 


TRUST THE EXPERIENCE 
& EXPERTISE OF 
LAZER BEEPERS, INC. 


For all your beeper repair needs 

+ Low Flat Rates +» LCD's, Crystals, Vibes, 

* Satisfaction Chains & Cases 
Guaranteed + BEEP Plus - The 

+ Conversions Extraordinary New 
Repairs Billing Software 


1-800-354-3405 


LAZER BEEPERS, INC. 
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202/223-6041 
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CUSHMAN 


NEW PRODUCT 
Model K-30 
10 MHZ Frequency 
Selective Levelmeter 


Model 7125 Service Monitor 


1GHZ Gen & Rec 
Spectrum Monitor 


New Features 
* Lever Switch Freq Entry 
* Decode DTMF/DCS/CTCSS 


MANUFACTURED BY: 
KNS ELECTRONICS INC. 
2146 BERING DRIVE 
SAN JOSE, CA 95131 
PHONE (408) 432-8100 
FAX (408) 432-8359 
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1714 SW 23rd Street, Loveland, CO 80537 
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Classified 


Computer software 


RFCAD' 


FOR WINDOWS IS HERE! 


CDS has been the leader 
in high quality propagation 
analysis software andservices 
for over twelve years - 
RFCAD"™ isthe keystone in 
our line of RF-Engineering 
Tools™. 

For the most efficient, 
effective, and accurate 
Multiple Site Coverage 
Analysis PC software 
package in the industry, there 
isonlyonechoice: RFCAD™. 

In addition to the PC 
software package, CDS also 
offers UNIX based 
propagation packages, Online 
Remote Access Propagation 
Services, and an array 
of additional services and 
products. Please contact us 
today to request the latest 
catalog of services. 


Communications 
) Data Services, Inc. 
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« Microsoft Windows Application 
* Received Power Anatysis 
« Multiple Site Composite Coverage 
fany muntber of sites) 

* Land Use and Land Cover 
Data Base Available 
Statistical Analysis of 
Model Performance Available 
¢ Multiple, Propagation 
Models to Choose From 
(Longley-Rice, Biby-C. CRC) 

* 3 Second Terrain Data Available 
on Single CD-ROM 

For U.S., Canada, and Mexico 
* Field Data integration 
* Demonstration Disks Available 


6105-E Arlington Blvd 
Falls Church, VA 22044 
(703) 534-0034 - (800) 441-0034 


on Reply Card 


Applied Spectrum Research 


Frequency Management 
Consultation 
Software Development and Planning 


2975 Valmont Rd, Suite 100 
Boulder, CO 80301 USA 
(01)303 444 4871 

Fax: 303 444 4872 


John P. Murray 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 
Whether microwave, multi-site, or field strength, coverages, our Terrain 
Analysis Package (TAP)™ helps you understand everything from dBu to 
3-D plots and site management software. Give us a call and we'll tell you 


how. Do “what if” studies and solution analysis in-house! 
Call for free brochure & demo disk. 


SortWricui, LLC 

1010 So. Jouet St, Surte 204 

Aurora, CO 80012-3150 USA 

Tet. (303) 344-5486 

TeLeTAP (BBS); (303) 344-5378 (9600, N,8,1) 
Fax: (303) 344-2811 
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Service - Sales - SMR Billing 
Pager Billing - Accounting 


NORTON ENGINEERING 


MICROWAVE SYSTEMS RADIO COVERAGE 


On-Sereen Path Profile Design * Coverage Dingrams - Single Signal Level - Black 
& White 


Computer Resources. Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS. Novell. 
Lantastic and UNIX. The CRI system is 
modular and completely intergrated, We 
can provide complete solutions including 
software, hardware, and training. 


Diffraction Loss Calculations 


Reflected Signal Analysis * Coserige Diagrams » Multiple Signal Level 
Multiple Color 
* M0 Radils - 12.5, 25 and 50 Mile Radius 


* User Defined Antenna Pattern 


Route and System Diagrams 


"22 we ® 


Map Crossings Graphic with Dimensions 
Analog & Digital 

* High Resolution Graphic Printing - Prnters & 
Plotters - Black/White & Color 

Reads 3-sccond Termin Data 


10002 McDuff Court 
Vienna, Va 22181 
+1 703 938-5745 
+1 703 938-9168 


Perturmance Predictions 


* Antenna Radiation Diagram Plot 
* Reliel Maps - Multiple Colors 
* Read | Second Terrain Daw 


FREE BROCHURE 
AND 
DEMO DISK 


205-987-1523 / 205-987-1709 FAX 
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SPATCH 


Alphanumeric Paging Software 
for UNIX and PC Networks 


(404) 495-0718 


CUSTOM RF SOFTWARE TOOLS 


Coverage Digital 

* Digital/Analog e Throughput 
*Reliability Response time 

° 2D contours *} ast Color Printer plots 
*3D terrain gricl eMap Features 


Phone: 
Fax: 
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Radio Propagation Software for PC's / WINDOWS 
* LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 

* No Radial Generation Required - Real Time Propagation Study / Profiles 

* DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD. ete. 

* Multiple Propogation Models - Okumura, Field Strength, Shadow Maps 


* VHF / UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
* 3 Second Digital Elevation Data on CD-ROM and Floppy Disk 
fed Rocky Mountain Communications, Inc. 


2023 Montane Drive East * Golden. Colorado 8040] -9123 
Tel: (303) 526-5454 * Fax: 526-2662 » BBS: 526-2723 


= 


Simulcast Interierence Minimization & Others _ 


CMC CONSULTING (214) 612-8880 
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Classified 


Computer software 
Rotator 


Save Time Designing, Optimizing, Licensing and __ 
Managing Wireless RF Communication Sites! —— 


Eliminate the "Shotgun" Approach to Site Design _ 
and Management \ 


TIC RINGROTOR 
(See ad page #80) 
For Information 


CALL 
TIC General, Inc. 


1-800-TIC-RING or fax: (218)681-8509 


e Intermodulation Interference Analysis 


Tronsmitler Noise and Receiver Desense Analysis 


FCC License Preparation 


Site Facilities Design 
Site Monagemen! Database 
Call: 


COMSITE® 300-245-0408 


BY DOUGLAS INTEGRATED SOFTWARE  JTallahasee. Florida 32308 
Software For 
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Femme Fcc Licensing| GET THE MOST OUT PAGER & CELLULAR 
489)| Price Quotes 600! an daerreaine BILLING SOFTWARE 
lattowy Software. SOLA 800-466-6261 


CALL FOR DEMO 
PAGE-1 SOFTWARE 


MRT CLASSIFIEDS 


‘YANKS if AS 
(941) 697-8008 


With more than 20 years experience in propagation 
modeling, EDX is the world leader in innovative PC 
coverage and link analysis software. We offer proven, 
affordable PCS system planning tools including: 


O Multi-transmitter coverage prediction with 2-D and 3-D 
plots of signal levels, C/I ratios, and most likely server 
studies (MSITE™) 

QO Microwave link studies with interference prediction 
from other links and PCS transmitters (TPATH™) 

O Selectable propagation models (TIREM, Okumura, 
FCC, CCIR, etc.) with time and location statistics 

O The first PC-based UTD ray-tracing software for urban 
PCS and indoor wireless LAN design (MCS™) 

O The first complete US 3 second terrain database on a 
single CD-ROM 

© Terrain databases for the U.S., Great Britain, Canada, 
Mexico and other countries on CD-ROM or diskette 

O Custom terrain, groundcover, and building databases 

0 EDX programs are full 32 bit applications 

O Demonstration disks available 


EDX is your single source for propagation prediction tools 
and databases. Send for our full color catalog today. 


EDX Engineering, Inc. 


P.O. Box 1547, Eugene, Oregon 97440 USA 
Tel: (503) 345-0019 Fax: (503) 345-8145 
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d index/hot line 


Page FastFact Advertiser FastFact Advertiser 


Company Number Number Hotline Company Number Hotline 


AAT Communications Corp......115,116 
Advanced Receiver Research .......... 91 
Advanced Signal i 
Allen Telecom Group ... 

Andrew Corporation 

The Antenna Farm ... 

Astron Corporation ... 

Avcom of Virginia 

Avtec INC. .........ccce0ee 

A W Enterprises 

Bird Electronic Corp. 


BIAMCO; ING) scscaccrccsccaiscaacss 
Broadcast Communications ... 

Brown and Schwaninger 

Cadex Electronics, Inc 

California Radio 

CELWAVE 

Chargeguard Copp. ...... 

Cimarron Technologies 

David Clark Co., inc = 
Combined Technologies, Inc. ........... 99 
Communication Instruments 117 
Communications Associates, 

DN sscsccasciscsesscecscccceatatticcccscsgesetustetae 
Communications Data Services 
Communications Specialists 
Computer Resources Inc. ........00 
Connect Systems, Inc. .... 

Control Signal Corp. ........ 
CPI Communications Inc. 
Crystronics, Inc. .............. 


Diablo Communications, Inc. . 
Doppler Systems, Inc. ................ a 
Douglas Integrated Software .......... 
DuraComm Copp. ........-.:c-c0-+++ ‘ 
DX Radio Systems ... 


East View Publications, Inc. 
EDX Engineering, Inc. . 

EF Johnson 

El Paso Communication Sys. .... 
Ericsson GE Mobile Comms 


Haewa Corporation 

Doug Hall Electronics .. 
Henry Radio 

Hewlett Packard 

FRIBHOE, ICE, ccncercssasonscseeess 
Hutton Communications .. 
Hy-Q International 

IFR Systems, Inc. ..............-+ 
JFW Industries, Inc. ......... 
KNS Electronics, Inc 
Kyodo West, Inc. .......... 
Landmark Tower Corp. 
Larsen Electronics 


Marek & Company 

Maxon America, Inc. 
Maxrad, INC. .......-.:.ccceseee 
McManus Communications 
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908-417-3993 
203-582-9409 
217-224-2387 


. 800-676-5342 


608-527-5670 


.. 202-223-8837 
.. 604-451-7900 


303-249-1414 
800-321-4700 


. 800-458-3410 
. 800-487-7184 
. 508-751-5800 


~. 303-962-9998 


800-435-9313 


.. 800-444-0034 
. 800-854-0547 
. 205-987-1523 


.. 303-989-8000 
.. 214-437-5320 
. 305-566-6949 
. 800-258-3860 
... 217-222-0160 


510-236-3700 
602-488-9755 
904-656-8673 
816-746-8300 
213-257-0800 
602-204-2597 
612-550-0961 
503-345-0019 
800-328-3911 
915-533-5119 
800-GE1-2345 
914-245-1128 
§16-467-1220 
715-344-3482 
800-783-4239 
614-261-8871 


... 800-877-7979 


509-921-4001 


... 800-949-9490 


800-442-3811 
606-283-5000 
316-522-4981 
317-887-1340 
408-432-8100 


... 800-535-2082 


817-335-8666 
800-426-1656 
800-354-3405 


... 708-307-7200 


916-638-5500 
800-233-2955 


... 816-891-6320 


800-323-9122 
501-763-6250 


Mechem Electronics 
Meridian Communications 
Microwave Filter Company, Inc. ....... 50 
Midian Electronics, Inc. ......... 
Midland International LMR 
Modular Communication 
Systems 
Motorola Pager Care Centers 
Motorola Test Equipment 
Mounting Solutions, Inc. .... 


Norcomm Corp. 
Northstar Communications 
Norton Engineering 


Optoelectronics, Inc. 

Pana-Pacific 

PanaVise Products, Inc. 
Photocomm, Inc. ......... 

PiROD, Ine........... 

Polaris Industries 

Polyphaser Corporation 

Pyramid Communications . 

Radio Express, Inc. ............ 

Radio Midwest 

Radio Wholesale 

RAM Communications Consult....... 
Ramsey Electronics 

RCW Distributing 

RMS Communications .................... 
Rocky Mountain Comms Ine. .......... 
Samsung Telecomms America . 
Santa Fe Distributing nor 
Sentry Manufacturing Co. ............... 
Serviceware Corporation 

Sharp Communication 

Shinwa Communications of AM 
Softwright 

Solar Electric Specialties 


Standard Communications .... 
Stealth Network Technologies 
Stl-Co Industries Inc. .............. a 
Summit Communications, Inc. .......... 
FORO DOWNG, AO sases ccscscsepssonceosane 


TGA Systems, Inc. .. 
TIC General, Inc................. 
Times Microwave Systems 
Towerwatch 
TPL Communications, Inc. .... 
Transcrypt International, Ltd. 
Trident Micro Systems 

Trilogy Communications, Inc. ... 
Trylon Manufacturing Co., Ltd. . 
TX RX Systems, Inc. ............ 
Uniden Corp of AM-MSG, Inc 
Valmont Industries, Inc.......... 
Vega, A Mark IV Company .. 
Versatel Communications 
Vocom Products Company LLC 


West Coast Radio ... 
Wetec Electronics 
Wilmore Electronics Company.. 
W & W Associates 
DAO NNCS sseiscciss sopsesccrrearesaice 27 ,86,93 


122.......... 703-891-0569 


818-222-5655 


... 315-437-3953 
... 602-884-7981 
... 800-MID-LAND 


818-764-1333 
407-364-2966 
800-505-TEST 
800-MOU-NT14 
800-638-5577 


.«. 800-844-8287 
..- 800-854-3906 
.- 916-477-8400 


800-606-7437 
703-938-5745 
303-721-2221 
800-327-5912 


.. 408-374-7900 
.. 702-353-2900 
... 800-223-9580 
.. 219-936-4221 


800-752-3571 


... 800-325-7170 
.. 310-430-5892 


703-266-1928 


..- 800-521-2468 


800-53R-ADIO 


weer 908-636-6970 
... 800-446-2295 


800-726-9015 
904-873-0222 


... 303-526-5454 


800-252-6780 
613-521-7391 
800-548-2484 
800-627-4722 
303-344-5486 
800-344-2003 
.. 818-764-8222 


... 310-532-0397 
.. 614-798-8783 
. 716-662-2680 


.. 800-327-8902 
.. 310-652-3666 
.. 800-472-7373 
.. 404-441-2100 
.. 218-681-8509 
.- 203-949-8400 
.. 800-475-1780 
. 213-256-3000 
.- 800-228-0226 
.- 800-798-7881 
.- 601-932-4461 
.. 519-669-5421 
.. 716-549-4700 
. 817-858-3300 
-- 402-359-2201 
.. 818-442-0782 


901-286-6275 
919-732-9351 
800-221-0732 


22,76,84 .. 206-820-6363 


Gerr ING MAXIMUM 
PERFORMANCE FROM 
EVERY INSTALLATION 


Bird’s New Antenna Tester 
Eliminates The Guesswork! 


Installing and troubleshooting antennas for cellular phones and mobile radios 
can be a guessing game. Undetected problems with connectors, cabling, antenna 
placement — even glass characteristics — can drastically affect performance, 

Bird's new AT-800 rapidly tests antennas for 


any 806-960 MHz analog or digital service. The A 
AT-800 contains its own RF source and is preset 

for existing cellular bands. Or, select your own = 
frequency range. A 100-point scan of VSWR, ina 


Match Efficiency, or Return Loss takes just a 
second, and you see the results graphically. 
A simulated analog meter display speeds j ss vs 
tuning at single frequencies, and field Hees: STER 806-960 muy> 
strength mode verifies hand-helds. PASS- ; =F 
FAIL testing, audible indicators, and a host 
of other features make quick work out of 
being sure. Yet, for all its power and versa- 
tility, the AT-800 is remarkably easy to use. 
For installers, engineers, technicians. 

With the AT-800, there’s no reason to 
guess anymore. Contact Bird now for 
more details. 


Phinyeh 
Electronic Corporation 


U.S. Headquarters: 216-248-1200 
Fax: 216-248-5426 

Western U.S. Sales Office: 805-646-7255 
Fax: 805-646-0275 

European Sales Office: 353-61-360583 
Fax: 353-61-360585 

Pan-Asian Sales Office: 65-2992537 
Fax: 65-2998509 


Circle (2) on Fast Fact Card 


$79.95 | — CC-1/CR-1 $49.95 each PE-1000 $224.95 
electio Surface Mount Component Kits for repairing Desktop Paging Encoder. Two-tone tial, 
aX SMT circuits. CC-1 for capacit -1 for other formats available: 7.5" x 7.8" x 2.7" 


PE-2P $54.95 $D-1000 $59.95 DTD-1 $59.95 PE-4/PE-15 $99.95 


Two-tone Sequential Encoder. Two-tone Sequential Decader. Single Function DTMF Decoder. Multiple Call POCSAG (RPC-1) 
ub-assembly mounts inside radio Programmable unit provides Provides switch outputs via § Paging Encoders. Where direct 
or other enclosure. Multiple call switched outputs from two-tone DTME. 1.25" x 2.0" x.4" control of local area paging is 


capability, 1.25" x 2.0" x .4" paging calls, 1.25" x 2.0" x .4" desired. 1.78" x 1.03" x 3 


DCS-23 $59.95 TS-32P $57.95 TS-64 $64.95 $S-32SMP $27.95 SS-32PA $28.95 


Digital Coded Squelch Programmable CTCSS Sub-miniature Program- Sub-miniature CTCSS Programmable CTCSS 
Encoder-Decoder. Pro- Encoder-Decoder. Tone mable CTCSS Encoder- Encoder. Jumper program- Encoder. Custom tones or 
grammable to all codes. squelch for any FM trans- — Decoder. 1.7" x .78" x .25" mable. .53" x 1.0° x .16" audible tones also avail- 
1,36" x 1.18" x .25" ceiver. 1.25" x 2.0" x.4" able. .9" x 1.3" x .4" 


The Sky’s The Limit! 


For over 25 years... sky’s the limit in our efforts products. Call for details on 
bringing you tone signalling toward customer satisfaction. these and all your tone signal- 
products that are as reliable as Shown are a few of our __ ling needs. A free catalog will 
the day is long. Combine this most popular tone signalling be mailed upon request. 
with same-day shipping, toll- 


free technical support, and COMMUNICATIONS SPECIALISTS, INC. =xam 
our no hassle one year war- @M 426 WEST TAFT AVENUE * ORANGE, CA 92665-4296 

(714) 998-3021 * FAX (714) 974-3420 aah 
ranty, and you'll realize the Entire U.S.A. (800) 854-0547 * FAX (800) 850-0547 C-<- 


Outside USA or Canada: Jescom International, | Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 


Circle (3) on Fast Fact Card 


